90° BEND AT 98 BELOW! This sample, flame-cut 
from 1” CARILLOY T-1 plate, was chilled to 
—98°F., and then bent to a full 90° angle. Even 
though the raw, flame-cut edge made up the outer 
radius of the bend, there was no sign of failure! 


New steel 


has yield strength 
of over 90,000 psi 


yet remains ductile at 70°F. below zero 


100% WELD STRENGTH—Tensile tests on T-Steel speci- 
mens like these were made to determine the strength 
of the welds. These welds develop the full strength of 
the parent metal. Note that breaks occur outside the 
heat-affected zone, showing that the heat of welding 
has not harmed the strength of the material. No special 
pre-heating or post-heating treatments are required 
beyond those used with ordinary structural steels. 


even atter welding 


or flame-cutting 


HIS remarkable steel, U'S°S Carimuoy T-1, offers great 
promise to those who need a super-strong steel that can 
be welded, flame-cut or cold-formed. 

CaRILLOY T-1 is unique. It differs from all other very 
strong steels in important respects: Its yield strength of over 
90,000 psi is not lowered by welding or flame-cutting. In 
these operations, no pre-heating or stress-relieving is re- 
quired. As a result. CARILLOY T-1 can be readily field welded. 

Usually, welded steels of such high strength level suffer 
a loss of ductility at low temperatures unless elaborate pre- 
cautions are taken in the welding operation. In striking con- 
trast, notched bend weldability tests show that T-1 steel 
will remain ductile and tough down to the lowest atmos- 
pheric temperatures. As a matter of fact, T-1 steel, after 
flame-cutting, has been bent to a full 90° angle at tempera- 
tures as low as —100°F., without any sign of cracking. 

Service tests show that CARILLOY T-1 is well suited for 
extremely abusive service, and the fact that it can be field 
welded should greatly lower the difficulties and cost of major 
repairs. In applications in which tension is the principal 
stress, thicknesses can often be reduced to one-third of those 
required with ordinary structural steels. 

CarILLoy T-1 steel is another result of United States 
Steel’s active research program which has enabled manufac- 
turers to improve their production methods and make better 
products, too. All over the country, trained U. S. Steel engi- 
neers and metallurgists are constantly at work on problems 
like this, finding better ways to make and use steel. United 
States Steel Corporation, 525 William Penn Place, Pitts- 
burgh 30, Pa. 
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The Door... 


Tony kicked the door open. He always kicked it open. There 
wasn’t anything in his hands that hindered him from opening it like 
a normal door, but this door was different. To Tony the only reason 
God put it on earth, was so that it could be kicked. 


To a casual observer this door wasn’t much different from any 
ether door in the slums. A haphazardly nailed board extending from 
top to bottom evidenily held it together. The lock was broken off, but 
then most of the door locks didn’t work in this tenement district. To a 
casual observer this door wasn’t difterent from any other door. 


But to Tony it was different. It wasn’t a door to him, it was an 
ugly reminder. The lock used to work, and at one time the door wasn’t 
cracked, but that was long ago. So long ago he could hardly remem- 
ber. But he did remember. He remembered that night long ago when 
his sleep was broken by his old lady’s and old man’s yelling. Ma 
wouldn’‘t let his old man in. 


“You‘re too damned drunk,” she said. 


“IIL knock the living devil out of you when | get in there,” he 
said. 


A few hard bumps from pa’s shoulder and the lock gave way. 
God, but ma took an awful beating that night. 


The lock had been fixed a couple of times but pa always broke it. 


The door was more than a reminder to Tony, it was a symbol. 
Like the pearly gates were a symbol of the entrance to heaven, this 
door was the entrance to living hell. The entrance to filth, sickness, 
and misery. The entrance to all he detested. Tony gave the door a 


harder kick and walked in. 
WILLIAM RICHRATH 


@ One of the interesting angles of L&N Field Engi- 
neering is that you get into it soon. You’re not rushed 
—you get full training, and what’s more, you’re 
trained as an individual, with full recognition of your 
present strengths. But, even so, it’s only a few 
months before you’re ready for the polishing of field 
service work, and that in turn swiftly fits you for a 
business day something like this: 

You start off with a visit to, say, a bolt-making 
plant. There you gather the instrument-engineering 
facts about a new heat-treating furnace, and make a 
date to bring in your recommendations for tempera- 
ture-control equipment . . . You didn’t solicit this 
sales call; the firm is an old L&N friend, and you’ve 
been given the responsibility of meeting their present 
and future requirements. 

After lunch you’re in another plant, checking in- 
struments. You find one of the instrument relays 
pretty well shot, and promise to bring in and install 
a new one. 

You’re especially happy about your next stop, 
because they got their first L&N instrument when 
the manager “bought”? your analysis and recom- 
mendation for control of a galvanizing kettle-furnace 
. .. Now, he wants to know how you’d improve the 
control of a malleableizing furnace. 
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Back at the office, you talk things over with an- 
other sales engineer, who supervises your work. He 
verifies your ideas about both the controls you dis- 
cussed with customers; suggests you check one of 
them with the district manager, in case that new 
accessory from the home office should be included . . . 
And he has a request that you call at an aircraft 
plant tomorrow or the next day. 


And so, almost before you know it, you’re on the 
ladder and climbing. This big, long-established firm 
is helping you develop your talents as engineer- 
business man, and can use them in your well-paid 
present and attractive future. Why not make an 
L&N date through your placement bureau? 


LEEDS NORTHRUP 


instruments automatic controls * furnaces 
Atlanta Cincinnati Houston San Francisco 
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our cover 


This month, we have reproduced an original design by 
James Reed. In this interesting three-dimensional form, the 
strength and rigidity of reinforced concrete construction is em- 
phasized. (Cut courtesy ARTS & ARCHITECTURE magazine) 


our frontispiece 


Athens, Greece: The Parthenon. 5th century B.C. An expres- 
sion of the static “post and lintel” construction of the Greeks. 
Executed in Pentelic marble with subtle refinements such as the 


slight convexity and inward inclination of the columns. (Photo 
by Mrs. A. Schneider) 
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The History of Architecture 


In the Peabody Sisters of Salem, Eliz- 
abeth is reported as saying that the 
function of history is “‘to deliver the 
mind from the thralldom of the present 
and to prepare it to comprehend the 
future.” These are also functions of 
architectural history. If Joe Jones 
knows only current architecture, he pos- 
sesses a very limited frame of reference. 
For example, he has little or no idea 
of the term “monumental.” He is un- 
aware of the powerful emotional re- 
sponse engendered by the superb inte- 
gration of architecture, painting, sculp- 
ture, and other arts achieved during the 
Gothic period. He is equally blind to 
the magic of Baroque space and light. 
Nevertheless, he will probably talk 
about monumentality and space and 
light as though he knew much about 
them. Such presumption can be likened 
to Joe’s knowledge of the spectrum if 
he knows only the visible spectrum. A 
view of the time spectrum of man’s 
building achievement should, therefore, 
be part of every architect’s equipment. 
In the age of Thomas Jefferson it was 
considered a necessary part of every 
gentleman’s equipment. 

Corollary to this aim of providing an 
architectural frame of reference is that 
of helping the embryonic practitioner 
(or interested observer) to locate him- 
self with relation to the whole—to 
establish his 1953 position in the total 
sweep of intellectual history, cultural 
history, architectural history. How else 
can he know which way to swim in the 
choppy seas of contemporary endeavor? 
How else can anyone prepare one’s 
mind to comprehend the future? Is Le 
Corbusier’s Marseilles apartment build- 
ing more rationalistic than the Parthe- 
non? Is rationalism in architecture the 
most promising road, the road we want 
to develop into a six lane highway in 
the second half of this century? If it is 
not, what is the most promising road? 
Perhaps there should be more than one 
road. 

A third function of architectural hist- 
ory is its usefulness as a laboratory for 
the study of such things as materials 
and methods of construction, fire resis- 
tance, textures, colors, proportions, psy- 
chological reactions, and professional re- 
lations. What has worked? What has 
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by Professor Alan K. Laing 


failed ? Why? As in economics, the ans- 
wers change but the questions remain 
the same for each generation. No one 
can perform many experiments at the 
expense of a client. In the last labora- 
tory of existing architecture there are 


u 
i 


aidadisis ey ues 


many experiments from which fruitful 
lessons may be drawn. Architectural 
history searches for those of special sig- 
nificance, and through them, aims to 
develop sensitivity and value judgment. 
(Continued on page 42) 


A 13th century cathedral in Amiens, France. This is an example of the 
dynamic arcuated construction of the Gothic period. The stone vault about 
140 feet above the pavement made the cathedral relatively fire resistant. 


(Courtesy Architecture Library) 
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The department of architecture building at the University of 


Illinois. 


Eighty-six years ago, on May 7, 1867, 
at the second meeting of the Trustees 
of the Illinois Industrial University, 
John Milton Gregory, just appointed 
first Regent, outlined the educational 
program and established the scope of 
the new institution. Gregory proposed 
six primary fields of instruction. One of 
them, the Polytechnical Department, 
specifically included Architecture. This 
was a novel and daring idea, which 
would soon create for society, univer- 
sity, and profession a resource of major 
significance. 


There can be no doubt of Gregory’s 
genuine interest in Architecture. His 
own: alma mater, Union College, had 
America’s first planned campus, design- 
ed in 1813 by the Frenchman, Joseph 
Jacques Ramee. He had seen in_ his 
home area, near Albany and Troy, the 
erection of numerous fine buildings. At 
Troy, he had perhaps heard of the pro- 
posal in 1849 to add Architecture to 
the curriculum of America’s oldest engi- 
neering school, the Rensselaer Poly- 
technic Institute. Later, from 1858 to 
1863, as Michigan’s State Superintend- 
ent of Public Instruction, he must have 
followed with interest the chartering of 
the Massachusetts Institute of Technol- 
ogy in 1861 and its decision in 1865 
to include a curriculum in Architecture. 
No doubt, too, he found strong support 
in one of his trustees, John M. Van 
Osdel, the first and most prominent 
architect in Chicago. 

Thus, Gregory shared with President 
Rogers of M.1.T. the distinction of fix- 
ing the character and pattern of col- 
legiate architectural education, which 
became the accepted model not only for 
later American schools, but in many 
other countries.as well. Gradually, it 
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replaced both the age-old system of ap- 
prenticeship and the earlier European 
schools that only supplemented office 
training. For the first time it envisioned 
a complete and integrated program of 


a saga in 
professional 


education... 


studies leading to the professional prac- 
tice of Architecture. 

The unique importance of Gregory’s 
own decision lay, however, in establish- 
ing architectural education within the 
framework of a great public university 
dedicated to serve all citizens of the 
state. In the Midwest of the time, just 
emerging from frontier conditions, 
architecture must have seemed a gratu- 
itous luxury, but the measure of his 
vision is indicated by the fact that for 
more than a quarter of a century, Lli- 
nois maintained the only architectural 


The four Bronze Tablet members from the architecture department last 
year, shown with Mrs. Barbour, department secretary. From left to right, 
Einsweiler, Eberhard, Mrs. Barbour, Dabbert, and Schersten. (Photos by 
Architecture Department) 
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school beyond the eastern seaboard, and 
that not until 1899 did another state 
university undertake a similar program. 
Today, public institutions enroll more 
than 60 per cent of all architectural 
students in the United States. 

Actual instruction in Architecture at 
Urbana awaited the arrival in January, 
1870, of the first student to request it 
Nathan Clifford Ricker. Thus, this 
beginning followed the first classes at 
M.1.T. by sixteen months. Ricker’s first 
teacher was the drawing instructor, 
James Bellangee, a graduate in Civil 
Engineering of the University of Michi- 
gan, who had worked in the Chicago 
office of the architect, J. W. Roberts. 
In September, 1871, Bellangee was re- 
placed by Harald M. Hansen, who had 
had two years of professional schooling 
at the Bauakademie at Berlin. In the 
same year, the construction of Univer- 
sity Hall, designed by Van Osdel, fur- 
nished first-hand object lessons in good 
construction. Although Hansen remain- 
ed only a year, he was the first of a long 
line of European teachers in American 
architectural schools, and no doubt he 
did much to set the practical and thor- 
ough tone which has always character- 
ized Illinois architectural training. In 
February, 1873, just eighty years ago, 
Ricker completed his program and _ be- 
came the first graduate in Architecture 
in the United States. 

In September, 1873, after six months 
in Europe studying Architecture and 
architectural schools, Ricker was ap- 
pointed instructor and began an event- 
ful career which ended only with his 
retirement forty-three years later in 
1916. In 1878, he received the second 
graduate degree in Architecture to be 
awarded in this country, rose to the 
rank of full professor, and was appoint- 
ed Dean of the College of Engineering. 
For eleven years he taught all archi- 
tectural courses, for thirty-seven he 
headed the Department of Architecture, 
and for twenty-eight continued distin- 
guished service as Dean of Engineering. 
He designed many of the early buildings 
of the university. In 1897, he played 
an important part in securing the enact- 
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Head, Department of Architeciure 


ment of the I]linois law for the registra- 
tion of architects, the first such act in 
the country. In 1903, he succeeded in 
establishing at Illinois the country’s first 
engineering experiment station. No one 
has ever served American architectural 
education more devotedly or more effec- 
tively. His contributions thoroughly 
merited the honorary degree, Doctor of 
Architecture, which the University 
awarded him in 1900. 

Under Ricker’s guidance, the depart- 
ment progressed steadily. In 1878, it 
had in Mary L. Page the first woman 
graduate in Architecture. Ricker sup- 
plied much-needed texts by continual 
writing and by patiently translating key 
foreign publications. The extraordinary 
development in Chicago of skeleton con- 
struction for high buildings led the de- 
partment in 1895 to institute, at the 


suggestion of leading Chicago architects, 
a new curriculum in Architectural En- 
gineering, the first in the country to 
provide concentrated training in build- 
ing structures. The number of students 
grew rapidlyy. For the first decade, 
1870-79, when the university’s total 
enrollment never passed 434, the yearly 
average in Architecture was 7.7 stu- 
dents. By 1889, the decade’s average 
enrollment had risen to 30.3. In the 
third decade, 1890-99, this had again 
increased to 72.2. In 1896, there were 
nine American architectural schools 
with a total of 273 regular students, of 
whom 25.3 per cent were enrolled at 
Illinois. During Ricker’s final decade, 
the department averaged 106.6 students, 
but this does not reveal the precipitous 
rise from 55 in 1900 to 283 in 1909. 
(Continued on page 24) 


Claes Mellin, from Stockholm, shown receiving the Hasting fellowship 
from Professor Ambrose Richardson (left) and Professor W. S. Kinne, Jr. 


1] 


Gd? SUN PSC Of ae 


Mr. and Mrs. Smith awoke with the 
dawn. They had to. There was no roof 
on their house. It was one of the pen- 
alties they paid for the advantages of 
modern living. Smith got up, dressed 
and pushed a button. The walls of his 
bedroom, which were made of fiber- 
glass or something equally modern, 
rolled up lke a stage curtain. He 
waved to his next door neighbor, man 
by name of Buck Rogers. Buck had just 
pressed a button too, and the walls of 
his house had sunk into slots in the 
ground. Some people liked walls that 
went down, some people liked walls 
that rolled up. 

Smith looked up at the sky. All he 
could see was a clear, translucent sort 
of light which filtered down through 
a plastic dome. 


The City of 


Reprinted from the St. Louis Post-Dispatch 


“What’s the weather like outside the 
dome?” asked Mrs. S. from the kitchen. 

“T don’t know,” said Smith, “until 
eturn, on theme Ve- 

He turned it on, and got the twenty- 
fifth century equivalent of Dave Gar- 
roway. The equivalent was standing in 
front of a large map of the United 
States. He drew some lines and sym- 
bols, then wrote across the map, “Lousy 
—don’t leave your domes today.” 

Smith ate his breakfast, consisting of 
something atomic which had been shot 
out of a cyclotron, and went to the 
garage—a concrete slab by the house. 
His car had never been rained or 
snowed on. Mrs. Smith followed him. 

“IT wish you’d speak to Junior,” she 
said. ““He was up on ghe dome again 
yesterday.” ’ 
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Professor Richardson envisions that Memorial Stadium could be covered 
with a weatherproof dome. (All photos courtesy of the St. Louis Post- 


Dispatch) 
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Smith said he would. “If I can get 
away,’ he added, “maybe we can go 
outside the dome this weekend. I hear 
there’s snow on the ground; I’d like to 
see some weather again.” 

With this, Smith took off and Mrs. 
Smith set about doing her housework, 
which consisted of raising the other 


left to 
Chicca and Claes Mellin, Professor 
Richardson. 


From right, Students Leo 


walls of the house so the municipal 
atomic dispos-all could do its work. All 
she had to do was plug it in. It sucked 
up all dirt and debris and now and 
then, one of the children. 

Any resemblance which this little 
picture of life in the future has to real- 
ity will doubtless turn out to be strictly 
coincidental. It is merely the writer’s 
projection of what life might be like if 
the dream of Professor Ambrose M. 
Richardson come true. 

Richardson is the professor of archi- 
tecture at the University of Illinois who 
recently startled . architectural circles 
and the world at large with the idea 
that whole cities could be covered with 
gas-filled floating domes, giving air- 
conditioned protection from the weather 
the year around, not to mention many 
other things which may or may not be 
considered advantageous, depending on 
how you look at them. 

It probably should be pointed out at 
the outset, in fairness to Prof. Richard- 
son, that there is nothing fanatical about 
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him. His hair is not long. Neither is 
it short in the neo-academic fashion. 
It’s just about average length, as pro- 
fessorial hair goes. There is no strange 
gleam in his eye. Just a look of friendly 
intelligence. There is nothing about his 
appearance to indicate the absent- 
minded professor. In fact, he was 
dressed real George in a new tweed 
suit. He is a youngish, easy-going, 
mild-mannered man with a friendly 
smile, a wife and three children. He’s 
even a Cub-master. 


His professional background is as 
reassuring as his appearance. A native 
of Helena, Ark., he studied architec- 
ture at the University of Chicago and 
Armour Institute. In 1937, he joined 
the firm of Skidmore, Owings and 
Merrill, an outfit of national scope and 
impeccable reputation. 

In 1947, Richardson became their 


chief of design. During his years there, 
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From left to right, Professor Ambrose Richard- 
son and students, Joe Shafik and Bob Wilson. 


he designed more than $100,000,000 
worth of buildings, including the hous- 
ing and schools at Oak Ridge, and the 
mammoth housing development put up 
in New York City by the New York 
Life Insurance Co. 

A year ago he joined the faculty of 
the university because he wanted to 
teach. While he has always leaned to- 
ward modern architecture, his approach 
to it is best described as level headed. 
Not one to be swayed by mere design, 
he felt that modern architecture, to 
mean anything, must have meaning back 
of it. The more he thought about mod- 
ern architecture, the more he became 
convinced that all buildings are becom- 
ing obsolete. Not just obsolete in de- 
sign, but tapped for oblivion, so to 
speak. Out of this thinking grew the 
idea for the plastic dome, a city in 
which homes and buildings will have 
neither roofs nor walls as we know 
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A city of the future covered with a dome. On the left horizon are shown 


two other domed cities. 
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them, and. the elements will be harness- 
ed to provide the greatest maximum 
comfort the year around. 


“Architecture has always taken the 
materials at hand and done the best it 
could with them,” Richardson points 
out. “The Romans had marble. We 


have plastics.” 


When I sat down and talked with 
Prof. Richardson in his office in the 
university's Architecture Building a 
Georgian affair which seemed to grow 
obsolete before our very eyes—I learned 
that the professor had never dreamed 
his idea of a plastic dome to cover and 
thereby aircondition whole cities would 
make people stop dead in their tracks 
so to speak, and wonder what’s with 
the professor. 

“In a way,’. he said, “it’s the ulti- 
mate realization of a trend. As I have 
said, inventive architects have always 
taken the materials at hand and done 
the best they could with them. The 
greatest innovation in recent years has 
been in the use of steel and concrete. 
Only recently have we started explor- 
ing the possibilities of the new plastics. 

“Now there is another trend which 
bears on this—that is the trend toward 
great enclosures in space; that’s what 
the big trend is going to be in the long 
run. Then buildings will become obso- 
lete. 

“We are always working with two 
constants, the human being and_ the 
weather. We have to cope with both. 
The great change will come in build- 
ings (or canopies) which have an exter- 
ior shell which holds the weather out. 
The interior will then become flexible 
and can be adjusted to trends in 
science.” 

Examples of this trend, Richardson 
pointed out, are found in Lever House, 
the New York home of Lever Bros., 
and in the United Nations building. 
They are good examples of this trend 
as far as it goes. 

“But architects,’ he said, “are al- 

(Continued on page 38) 
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Architectural 
Envineering 


by Tom Tucker, Ch.E. ‘53 


Almost as old as the University of 
Illinois, itself, the department of archi- 
tecture is second only to the  depart- 
ment at M.I.T. in years. Shortly after 
this university was founded in 1868, 
the son of a building contractor en- 
tered it to learn more about his father’s 
business. There was no curriculum in 
architecture at that time, so he had to 
choose from the various courses offered 
in the college of engineering. For his 
work in this make-shift curriculum, the 
University of Illinois awarded its first 


degree in architecture to Nathan C, 
Ricker in 1871. 

After graduation, Mr. Ricker tra- 
veled extensively in Europe. Because 
European architects were more ad- 


vanced than those in this country, he 
brought many books back upon his re- 
turn. These books, like his own inter- 
ests, covered all phases of architecture. 
He translated many of these books into 
English for use as texts in this coun- 
try. 

After his travels, Nathan Ricker re- 


Students viewing a recent architectural design project. 
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turned to his alma mater to teach in 
later became head of the department. 
Eventually, Dr. Ricker became dean of 
the college of engineering. He remained 
in this office until his death. 


The department which Dr. Ricker 
started has now become the largest of 
the 60 such departments in this coun- 
try. The 600-700 students at Urbana 
and the 200-300 at Navy Pier make up 
about 11-12% of all students of archi- 
tecture in the United States. 

Although the department of archi- 
tecture was a part of the college of en- 
gineering for many years, it is now in 
the college of fine and applied arts. 
Thus it is that the architectural engi- 
neer is one of the few engineers who 
does not get a degree from the college of 
engineering. 

But what is the architectural engi- 
neer?: How does he differ from an arch- 
itect? Both men are professional men. 
Both are concerned with the design and 
construction of such structures as are 
not of a limited scientific nature. Their 
work includes residences, stores, offices, 
sky-scrapers, bridges, housing develop- 
ments, and other civic planning. 

The problem whieh faces each man is 
composed of many parts. He must in- 
terpret the immediate needs of his client 
into a building form. He must advise as 
to the suitability of the structure to the 
site and the site to the structure. He 
must advise on the economic feasibility 
of the structure with regard to the fu- 
ture. In doing this he tries to look ahead 
and design for future needs of which 
his client may not be aware. 

The architect and architectural engi- 
neer are concerned with all aspects of 
design. The aesthetic form, the use, the 
purpose, the structural systems appropri- 
ate, the building materials, and the me- 
chanical systems that will be an integral 
part of the structure must all be con- 
sidered. While the architect approaches 
the problem primarily from the view of 
form, purpose, and use, the architec- 
tural engineer is primarily interested in 
the structural feasibility of the prob- 
lem and the solution inherent in every 
structure. 

Until 1949, the curriculum in archi- 
tectural engineering was, nominally at 
least, four years. Actually, only one 
student in ten could finish in that time. 
As a result of the recommendation of 
professional men, the Collegiate Schools 
of Architecture, and others, the curricu- 
lum in architectural engineering, as well 
as that in architecture, has been length- 
ened to five years. 

In normal business, the architect or 
architectural engineer will receive cli- 
ents who will enumerate their needs, 
likes and dislikes, preferences, financial 
means, and real estate. 

As the structure begins to take shape 
in his mind, the engineer will make the 
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years. The history of architecture is 
taught so that the student will appreci- 
ate the major accomplishments of the 
past in relation to the problems, knowl- 
edge, abilities, and methods of the past. 
The electives include courses in engi- 
neering, landscape architecture, com- 
merce, sociology, and philosophy. 
Although the large majority of the 
department of architecture graduates re- 
main in the fields for which they 
trained, some have followed such vary- 
ing careers as law, politics, and dra- 
matics. One is a member of the FBI. 
Another has become a millionaire in 
the soap industry, Charles Luckman of 
Lever Brothers. But essentially, archi- 
tecture and architectural engineering at 
Illinois are known because of the many 
graduates who have made good reputa- 
Professor Robert J. Smith and a sophomore design class. tions for themselves in their chosen field. 


first rough sketches. Next the building 
will appear in perspectives, inside and 
outside. Layouts come next. Eventual- 
ly, working drawings complete with all 
specifications are made. Then the archi- 
tect or engineer will begin his job of 
coordination between the client and the 
contractor. He will ask for bids and 
estimates. He will advise the client upon 
the proper selection and retainment of 
the contractor. During construction, he 
will supervise the contractor and report 
to the client. 

Throughout his work, the architect 
or architectural engineer is the client’s 
agent or legal representative. He is also 
the representative of the contractor to 
the builder. Only by the architect’s 
knowledge of the methods available to 
the construction industry can the needs 
of the client be successfully expressed by 
the building. 

Until the second year, the student can 
choose either the architectural engineer- 
ing or the architecture curriculum with- 
out loss of time. Even at the end of the 
second year, the time lost by changing 
curricula is very short. Both undergrad- 
uate degrees prepare the student for the 
examination for registered architects in 
any state. The architectural engineering 
degree qualifies the graduate for the 
structural engineer’s examination,  al- 
though the course is not so set up. The 
department also offers graduate degrees 
to students. 

While very comprehensive, architec- 
tural engineering does not pretend to 
be a course in business organization or 
purchasing and merchandising methods, 
many students enroll in it to get a back- 
ground for contracting. They feel that 
the knowledge of what the architect is 
trying to do will help them help him. 

While the architect is spending five 
years on design and three years on struc- 


A modern industrial building combining utilitarian functions with a well- 
integrated design. The Starch House at Argo, Illinois, designed by De 
tural analysis, the engineer takes design Leuw, Cather & Company, Architects for the Corn Products Refining Co. 
for three years and structures for four (Photo courtesy De Leuw, Cather & Co.) 
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Even though he spends practically all 
of his time south of Green Street, 
Robert Wold is an engineer. Bob is a 
senior in architectural engineering—one 
of the boys who labor under the com- 
mon mis-nomer of “drawing their way 
through school.” 


When there is no place more excit- 
ing to be, Bob can be found in Glen 
Ellyn, Illinois—his home town. Here 
he attended Glenbard High School and 
first became interested in architecture 
because it combined his two major in- 
terests: art and engineering. 

Not satisfied with being strictly a 
student, Bob has entered many other 
activities to take up the many hours of 
“spare time’ which all architects have. 
He has served three years on the J/lio 
and this year is associate editor of that 
publication. Concerning the Jilio, he 
says, “It involves a lot of time and 
work, but has its bright spots too. This 
year I ran the //lio Beauty Contest— 
need any hot phone numbers?” 

Bob has a 4.3 all-University average, 
which has been the key to his member- 
ship in Sigma Tau, engineering schol- 
astic honorary; and Gargoyle, the ‘Phi 
Beta Kappa of Architecture.” He is 
also a member of Scarab, architectural 
professional; Phalanx, military; and 
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by Bruce Barnett, Cer. Eng. ‘56 


Scimitar, fencing honraries. But ac- 
cording to Bob, his greatest honor was 
being elected president of Pi Kappa 
Alpha in his junior year. 


ROBERT WOLD 


His achievements were noted at Uni- 
versity Honors Day and at the 100 
Banquet, a dinner given by the Alumni 
Association for the 100 students most 
prominent in campus activities. 

Sports are also very important in 
Bob’s schedule. During his freshman 
year, he numeraled in golf and, al- 
though he didn’t participate last year, 
plans to compete again this spring. He 
tied the U. of I. golf course record of 
72 in freshman participation. Bob also 
enters intramural competition, special- 
izing in ping pong and handball. He 
won. the Sports Fest Championship in 
the latter as a freshman. 

Among his many other interests, Bob 
lists jazz music as a popular one— 
especially, “Dixieland at the 1111 
Club.” 

During the summers Bob works in 
the architectural department of De- 
Leuw, Cather and Co., consulting en- 
gineers, of Chicago. This past summer, 
however, since he is in advanced 
R.O.T.C., Bob spent six “very memor- 
able’ weeks at Fort Knox, Kentucky. 

“After graduation? If I ever do, I'll 
probably get an invitation to partici- 
pate in the far-eastern police action, 
but if I don’t, or after I get back, I 
hope to get a job with some firm 
specializing in industrial architecture.” 
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LAKE SHORE DRIVE 


by Robert Wold, Arch. Eng. ‘54 


On Chicago’s near north side, bor- 
dering on Lake Michigan and the Loop, 
lies a part of the city known to many 
of the local residents as the “Gold 
Coast.”” The district is characterized by 
high-class apartments, apartment-hotels, 
and good night clubs and restaurants. 


It was desired by real-estate men 
Herbert Greenwald and Samuel Kat- 
zin to acquire a good site and build a 
high-class cooperative type apartment in 
this area. 


The financial setup for cooperative 
apartments is alluring—and of proven 
soundness (in the thirties similarly fi- 
nanced co-ops weathered all storms). 
Besides the initial investment ($6,500 
for the small apartments, and $12,000 
for the large in the case of 860) their 
owners pay monthly “rentals” for liv- 
ing in them. This averages $105 for 
the small and $210 for the large apart- 
ments. It covers the tenants’ share of 
the maintenance and operation of the 
building, taxes, interest on the mort- 
gage, and it will decrease annually for 
20 years until the monthly carrying 
charge is almost halved. Meanwhile, a 
good part of it is tax deductible. 

There are a number of advantages 
to this particular form of cooperative, 
which is called in Illinois a Mutual 
Ownership Cooperative; the mortgage 
is unusually small for a co-op, 60% ; 
most of the apartments could be rented 
for more than their present carrying 
charge; ownership is quite stable be- 
cause of the heavy initial payments 
which are necessary; amortization is 
completed in 20 years on the “enforced- 
savings” plan; the building is continual- 
ly establishing reserves which could be 
used to tide over an emergency period. 

But the biggest safeguard in the 
scheme is its discipline. When you buy 
a share in this Mutual Ownership Co- 
operative, you do not automatically buy 
occupancy. What you buy is an “un- 
divided interest” in the whole enter- 
prise; ownership is segregated from oc- 
cupancy in the agreement, and you have 
to move out of the apartment if you do 
not keep paying your “‘rent.’’ Your own- 
ership is your railroad ticket, and your 
rent is your Pullman ticket, as Green- 
wald puts it. Apartments can be sold 
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or rented at any time, subject to ap- 
proval by a three-member board. 


The over-all requirements of this 
apartment were about the same as for 
any other high-rise apartment. It must 
achieve a fairly high density of popula- 
tion; it must be close to a good system 
of transportation; and in this individual 
case, it must take full advantage of the 
excellent view available. Also, a good 
share of the area in the individual apart- 
ments must be easily used for more 
than one purpose, or easily remodeled 
by a new tenant. 


The functional requirements of the 
apartments can be divided into two 
categories—the private needs, and the 
common needs. The private needs are 
the rooms and utilities which are neces- 
sary for family living, and are familiar 
to everyone. The common needs for a 
high-rise apartment create a little more 
of a problem. Provision must be made 
for: laundry—washing and drying, gar- 
bage disposal, heating and ventilating, 
delivery, car parking, supervised child 
play, large scale entertainment by occu- 
pants, and storage of bulk items that 
are not used very frequently. Some of 
these requirements could be left out if 
thought advisable by the architect, and 
the others: could be solved in the most 
feasible way available, depending on the 
type of building and the individual oc- 
cupant’s needs. 

But, in all, the building must through 
design and planning, be a very desirable 
place to live, as the cooperative apart- 
ment is to this area something new. 
It must be an attractive structure; be- 
cause the proposed site of Lake Shore 
Drive puts it in conspicuous view of 
many thousands of people on their way 
to and from work, and it must leave a 
favorable impression. It had to keep up 
the standards of the area, and yet, it 
had to be built for a low cost in order 
for it to be a financial success under 
the “cooperative apartment’ plan. 


Environmental Integration 


Probably no architect ever had a bet- 
ter site for an apartment house than 
860 Lake Shore Drive. It is, as previ- 
ously stated, in a very high-class sec- 
tion of Chicago. It is near the busi- 


ness section, in a social belt, near the 
lake, and its outlook is not compressed 
by many other tall buildings nearby. 
And probably no great architect ever 
had a more effective advocate than 
Herbert Greenwald, the -young real 
estate expert who promoted 860 Lake 
Shore Drive. 


The view from 860 is a dream—to 
the north, Chicago’s night-life center 
and Evanston; to the east, Lake Michi- 
gan, to the south, the Chicago skyline; 
and to the west, the heart of the sprawl- 
ing midwestern metropolis. The desire 
to take full advantage of this view 
probably led to the “glass wall” struc- 
ture, and I don’t think a more effective 
solution could have been found. Separ- 
ating the building into two towers in- 
stead of the time-worn rectangular solu- 
tion to the problem allows for more 
exterior wall space per apartment, and 
thus more and better view. All the 
apartments in the 6-room apartment 
tower, and half of the apartments in the 
314-room apartment tower have a two 
way view. My only criticism of the use 
of the plot is that I think the number 
of apartments in the towers should have 
been reversed—that is 6-room apart- 
ments in the north tower and 314-room 
apartments in the south tower. This 
would give the 3'%-room apartments 
with windows on one side only, a view 
to the north or south, instead of the 
west, or weakest view, that some of 
them have now. 


Common laundry and storage for the 
bulk items, along with heating facilities, 
were located on the second floor, the 
floor with the poorest view. Adequate 
self-parking facilities were located in 
the basement, thus providing a common 
garage for car protection. Entertain- 
ment lounges, or something of that na- 
ture, were not provided because 860 is 
in the center of Chicago’s night life 
district, and also, the individual apart- 
ments are large enough to accommo- 
date a good size party. Supervised child- 
play areas were also rightfully left out 
due to the fact that many of the ten- 
ants do not have children, and also be- 
cause there are many public parks with- 
in close proximity. 

All windows can be washed complete- 
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ly fromthe inside, because they are cen- 
ter pivoted, and can be reversed in their 
frames—a slick idea that saves many 
scaffoldings and window washers. 

In the one brief year of tenant occu- 
pancy, complaints have been about gar- 
bage removal, elevators, and the ther- 
mal situation. The first matter was 
scheduling of pickups of garbage from 
a central depository on each floor (the 
designers didn’t want chutes, consider- 
ing them unsanitary). The elevators 
were a more serious problem. Although 
the builders have reliable evidence that 
these towers both are elevatored up to 
the standard practice specifications, ele- 
vators have been out of service for me- 
chanical reasons at times, piling up traf- 
fic. This is being corrected now. (There 
are two elevators in each building, of 
13 person capacity each, self-service, at 
400’ per minute. In the more densely 
occupied building, this serves 175 apart- 
ments on 24 floors, with an average 
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peak occupancy of 1.25 persons per 
apartment. ) 

The thermal complaints were unique 
in that some tenants complained about 
too much heat both in winter and sum- 
mer. 

The winter complaints came from an 
original misestimate of the balance be- 
tween the combined radiant and con- 
vective system. The ceiling was more 
emissive than anticipated and, in some 
cases, is enough to heat apartments with- 
out the under-window fin. This was not 
difficult to adjust. 

But the summer sun, particularly on 
the towers’ west sides, was a sterner 
problem. The drapes which helped in- 
sulate cold in winter do not hang near 
enough to the glass to reflect off ex- 
cessive sun heat in summer. This situa- 
tion has called for two solutions. First, 
air conditioning. There are about 30 
room air conditioners in the two build- 
ings, set in the movable low pane of the 
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window (and set by regulation, so that 
they project into the apartments, not 
out from the building). There are also 
12 built-in air conditioners which tem- 
per entire apartments, installed during 
construction. The other solution is rol- 
ler shades—close enough to bounce off 
most of the summer rays before they 
do much harm in the apartments. 

It is my opinion that a standard de- 
tail could have been used to clear up 
the summer sun problem. Possibly put- 
ting the outer draperies close enough to 
the glass to reflect the sun’s rays would 
be the answer, or possibly the use of a 
special kind of glass. At any rate, this 
is one of the very few places where 
the designers slipped up. The installa- 
tion of roller shades or air conditioning 
units, either one, tends both to spoil 
the clean cut, uniform exterior appear- 
ance, and to serve as a source of irrita- 
tion to the tenants. 

There has been a small amount of 
glass breakage due to the wind, but as 
a rule the %4” plate glass panels are 
strong enough to withstand the worst 
Lake Michigan can offer. 


Technical Aspects 


The structure is, in general, two 26 
story steel and glass towers. In them 
are 2842 tons of structural steel and 
856 tons of plate steel, all furnished and 
erected by the American Bridge Co. 
The frame was put up in the unprece- 
dented time of five months. This was 
accomplished by the use of modular 
construction and pretabrication. For in- 
stance, all vertical exterior wall sec- 
tions were jig-assembled and welded on 
the roof, and then dangled down into 
place. This was done in several stages 
by extending the frame of one build- 
ing up to 12 stories, and then stopping 
while the jigging went on for both 
towers up to that point. 

All columns are of a 14 inch nominal 
dimension, but vary in weight from 342 
lb. per foot at the bottom to 43 Ib. per 
foot at the top. The whole building is 
fireproofed with the newly accepted ver- 
miculite plaster, giving all members a 
fire rating of four hours. All exterior 
members have a steel fascia plate fas- 
tened to their outer side, over the fire- 
proofing, giving the building its clean 
“steel and glass’? appearance, and still 
preserving its required fire-resistance 
rating. This steel facing is both struc- 
tural and decorative; not only does it 
give a “‘‘steel to weather” look, but it 
provides for attachment of the floor 
to ceiling windows. The window sec- 
tions are of aluminum, and were tilted 
into place from the inside after all the 
structural work was completed. This too 
was good, because it allowed the work- 
men to put in the sash without special 
scaffolding, using the structural floor 
as a working surface. 
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Plate glass '%4 inch thick was used to 
withstand the winds off the lake. The 
glass was not put in the frames until 
all the heavy structural work, which 
might cause breakage, had been com- 
pleted. This had its good and bad 
points; it saved many a piece of plate 
glass, but there was no protection from 
the weather for men working on floors, 
etc.; thus tarpaulins had to be hung 
between steel members. Small heating 
stoves were also set up. 


Above the second floor level, Cofar 
floors were used throughout. At the 
time of construction, Cofar was a rela- 
tively new product, and 860 was the 
first sizeable installation. Cofar is the 
trade name for 24 ga. corrugated gal- 
vanized metal sheets, with steel rods 
welded to the bottom to take the ten- 
sion. Because of the strength of this 
material, only a 3% inch (to bottom 
of corrugations) concrete slab was re- 
quired. The floors went in quickly and 
economically, as no shoring was used— 
the corrugated sheets resting directly 
on angles attached to the floor joists. 


A very good detail was used to Hang 
the ceiling from the floor, at a depth 
equal to that of the floor joists. The 
space between the floor and _ ceiling 
contains finned heating tubes which heat 
the floor of the apartment above and 
the ceiling of the apartment below. This 
space also contains conduits for  elec- 
trical wiring in the apartments. All wir- 
ing and heating elements come up one 
central shaft in the core of each tower, 
thus making maintenance and new in- 
stallation easily accessible. 


The entire sub-structure for the build- 
ing is of reinforced concrete, cast mono- 
lithically. The structure is joined at 
foundation level, and has both a base- 
ment and a sub-basement, most of which 
are used for parking of tenants’ cars. 


The repetitive vertical use of steel 
sections across the exterior walls of the 
apartment towers has raised eyebrows 
of some architects, who say they are 
surprised because this is not entirely 
“functional,” (the sections occur not 
only at the window divisions, but also 
at the columns of the building frame). 
These have been called pilasters—usual- 
ly by people who do not like pilasters. 
But there could not be an explanation 
of them more functionally honest than 
Mies van der Roche, the architect’s 
own. He says: 

“It was very important to preserve 
and extend the rhythm which the mul- 
lions set up on the rest of the building. 
We looked at it on the model without 
the steel section attached to the corner 
column, and it did not look right. Now 
another reason is that this steel section 
was needed to stiffen the plate which 
covers the corner column so this plate 
would not ripple, and also we needed 
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it for strength when the sections were 
hoisted into place. Now, of course, that’s 
a very good reason,” he continues, “but 
the first reason is the real reason.” 
After you have seen the striking im- 
pression created by these steel sections 
on the building itself, what can you do 
but agree? 

Some architects also say that fire- 
proofing the steel members with con- 
crete, and then covering this with a 
steel plate is a very false way of giving 
an impression of exposed structure. This 
may be true, but the aesthetic impres- 
sion created is pleasing, and also, cov- 
ering the exterior of these members with 
steel plates was as financially cheap a 
finish as it 1s possible to obtain. 


Aesthetic Aspects 
Aesthetically, 860 Lake Shore Drive 


speaks for itself. It is something com- 
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pletely new and different in apartment 
design. To the architect, it is a well- 
proportioned tower of steel and_ glass- 
completely functional. To the layman, 
it is an unforgettable building—he sees 
it, and marvels at its clean lines and 
honest expression of structure—he sees 
the structural columns from the ground 
level to the 26th floor, and being un- 
educated as to structure, wonders how 
so little can support so much—he be- 
comes curious as to interior design, and 
what is all important, he wonders who 
the architect was. To both the layman 
and the architect, it is a pleasing and 
functional building that is a milestone 
in modern design, construction, and en- 
gineering. 

The individual apartment interiors 
are simple, and yet very appealing. The 
only really fixed items are the kitchen 


(Continued on Page 63) 


A view from the west of the completed 860 structure. 
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The Development 
the Microphone 


by Dave Cohn, E.E. ‘55 


In the field of electronics and sound, 
the microphone is the first device that 
starts off the long chain of events that 
lead to transmission, reproduction, and 
amplification of a signal. Whether it be 
the voice of a singer, the roar of a lion, 
or the sound of a train, there is a mic- 
rophone designed to capture the par- 
ticular sound that is heard on this earth 
today. 

The principle of the microphone is 
quite simple, but it has become a com- 
plex, delicate instrument which it must 
be in order to accomplish the task of 
faithful reproduction of sound in this 
modern world, where science craves 
high-fidelity to the Nth degree. 

Sounds are made up of something 
vibrating and setting up disturbances in 
the air. A sound is really a vibrating 
series of air waves. The faster the vi- 
brations, the higher the pitch or fre- 
quency. Furthermore, every material 
thing tends to respond to any sound 
which approximates its own frequency 
characteristics. This can be illustrated 
by the vibration of piano strings, which 
are set in motion by your voice. 

Suppose that instead of piano strings 
you have a very thin piece of metal foil, 
crinkled like a piece of crepe paper. 
This corresponds to the diaphragm of a 
microphone. If it is thin and flexible 
enough, it is capable of responding to a 
great many frequencies. If this dia- 
phragm were mounted so it could vibrate 
freely and was suspended in a magnetic 
field, every time sound vibrations struck 
the diaphragm, it would produce a mi- 
nute flow of electricity, varying with 
the amount and type of sound. This is 
a way of describing a simple velocity 
microphone, used chiefly on home re- 
cording machines, and where high qual- 
ity of sound reproduction is not neces- 
sary. All types of microphones operate 
on this basic principle of setting up 
electrical waves by disturbing a mag- 
netic field with sound waves. The elec- 
trical flow, called the ‘“‘audio wave,” is 
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amplified and carried by wire to the 
radio transmitter, or any other source, 
as the case may be, that will recreate 
the original sound to a level that can 
be heard by the human ear through a 
loudspeaker. 


There are three principal types of 
modern microphones. The velocity 
“mike” uses a suspended metallic rib- 
bon, which vibrates freely and directly 
in response to sound waves. Various 
pressure types of microphones use fixed 
diaphragms or other materials which re- 
spond to air-pressure changes of sound 
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Cross-sectional view of RCA’s “Star- 
maker” microphone. This new type 
of microphone is designed especial- 
ly for television. 


waves. Cardioids have two ribbons, one 
mounted freely to act like a velocity, 
the other baffled to respond like a pres- 
sure microphone. 

The directional action of a micro- 
phone is extremely important in radio 
broadcasting, as many different situa- 
tions are presented which require use of 
several types of microphones. Unidirec- 
tional microphones, as the name implies, 
are sensitive only in one direction. The 
working area in front of the sensitive 
side is roughly egg-shaped. Other micro- 
phones, especially velocities, are bidirec- 
tional, and the working area is shaped 
approximately like a figure eight, with 
the microphone as the center. Nondirec- 
tional microphones, usually pressure 
types, are equally sensitive in all direc- 
tions and give a circular working area. 

Compared to the carbon button tele- 
phone transmitter which was used as a 
microphone in 1920, the latest RCA 
instruments have reached a point of 
advance comparable to a side by side 
display of a sleek new 1952 automobile 
and an ox-cart of our colonial pioneers. 
The microphone of today is compact, 
dependable and capable of a quality of 
performance once considered almost be- 
yond the reach of engineering design. 
Following the trend of the times, the 
present microphones have become attrac- 
tively streamlined objects, no longer re- 
sembling a “pie-plate on a stick.” 

With the introduction of broadcast- 
ing in 1921, it soon became evident that 
the telephone transmitter was unsuited 
to its new role. First, this type of micro- 
phone was subject to distortion, and 
secondly, being designed solely for the 
human voice, it was limited in the fre- 
quencies it could handle. Investigation 
of these problems led to the develop- 
ment of the double-button carbon micro- 
phone. In this device, use of a stretched 
aluminum diaphragm reduced distortion 
and at the same time extended the fre- 
quency response. 

As the novelty of broadcasting was 
gradually superseded by a public appre- 
ciation of its commercial and cultural 
possibilities, improved quality in the 
transmission and reproduction of sound 
became of increasing importance. One 
of the first answers to this demand for 
improved quality was the condenser mic- 
rophone, which made its appearance in 
1928. It consisted of a stretched alumi- 
num diaphragm two inches in diameter 
spaced approximately 0.002 of an inch 
from a back plate and polarized with a 
potential of about two hundred volts. 

The condenser microphone was an 
impressive technical advance in broad- 
casting equipment. Its introduction ex- 
tended the frequency range from 30 to 
10,000 cycles and the signal-to-noise 
ratio was more than adequate for usual 
program material, but its output was so 
low that it required a small built-in 
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amplifier to make it operable. Actually, 
the capabilities of the condenser micro- 
phone were far greater than they ap- 
peared at the time. For one thing, this 
microphone in its form, was housed in 
a cubical box which made for poor 
acoustics. Furthermore, a cavity that ex- 
isted in front of the diaphragm produced 
a resonance point around 30,000 cycles 
which was not realized then because of 
the absence of proper measuring instru- 
ments. 

Moisture and dirt in the microphone 
assemblies often resulted in noisy opera- 
tion and electrical failures. These draw- 
backs brought the use of the condenser 
microphone to an abrupt end in 1932 
when the velocity microphone was in- 
troduced by RCA. The velocity type 
employed a moving element consisting 
of a corrugated aluminum ribbon sus- 
pended between a pair of pole pieces in 
a magnetic field. The ribbon which was 
about two inches long and 3/16-inch 
wide was exposed to the sound waves 
in both front and back. Since the mov- 
ing system was mass controlled by vir- 
tue of a very low resonant frequency 
the velocity of the ribbon and hence 
the output voltage remained constant 
with respect to frequency over a wide 
range. 

This microphone had another distinc- 
tive feature. Instead of being equally 
sensitive to sounds from all directions 
it possessed a figure eight directivity 
pattern. The ratio of sensitivity on the 
axis to that for random sound therefore 
improved by a value of 1.7 as com- 
pared to a non-directional microphone, 
a feature that permitted the operating 
distance to be increased by a correspond- 
ing amount. Some of the original velo- 
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A group of typical microphones, showing the development of the 


1920's to the present day. 
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city microphones are still in service. 
Between 1933-1936 the possibility of 
a unidirectional or cardioid type of di- 
rectional characteristic became a reality 
by combining in a single microphone 
two microphone units. One unit was re- 
sponsive to the sound pressure (nondi- 


Dave Garroway is shown using 
the RCA “Starmaker” microphone 
This new type of microphone is 
widely used for television broad- 
casts. 


rectional) and the other responsive to 
the pressure gradient (bidirectional). 
The outputs of the two elements were 
connected in series resulting in a direc- 
tional pattern which is a cardioid. 
The first commercial models made 
were large and cumbersome and found 
only limited use in the broadcast field. 
However, in 1936, partially because of 
the newly available alnico magnet ma- 
terials, it became possible to reduce the 


size of the microphone which helped 
increase its use in other applications. 
Except for the addition of switches that 
allowed a selection of directional pat- 
terns, the unidirectional microphone re- 
mained essentially unchanged until 
1944. 

Some time previous to 1944, engi- 
neers had found that a similar result 
could be obtained with a single micro- 
phone of the ribbon type. In this micro- 
phone, one face of the ribbon was cou- 
pled to a long folded acoustically- 
damped pipe; the other was exposed to 
the sound wave. All that was necessary 
in order to make such a microphone 
unidirectional was to introduce a hole 
of proper size in the pipe close to the 
ribbon. This principle was first applied 
to a polydirectional microphone which 
appeared in 1945. The descriptive term 
polydirectional was selected because an 
adjustable opening in the pipe made it 
possible to obtain a variety of patterns 
ranging from non-directional to  bidi- 
rectional. 

Thus at the time when the impact of 
television requirements began to make 
themselves felt, the news of broadcast- 
ers were will satisfied by three micro- 
phone: (1) a dynamic microphone, for 
announcing a remote pickup; (2) a ve- 
locity microphone for studio use; and 
(3) the polydirectional microphone for 
general use. 

The advance of television as a popu- 
lar medium of entertainment has stimu- 
lated another phase in the evolution of 
the microphone. 

In television, microphones are subject 
to much more rougher treatment than 
in broadcasting. Their size also intro- 
duces problems for the television cam- 


microphone from the late 
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era. The need for a microphone which 
could be concealed from the camera or 
which would not be objectionable in ap- 
pearance brought into being the RCA 
“Starmaker.”’ The “Starmaker” is a 
pressure microphone in which the moy- 
ing element is a ribbon of material 
identical to that used in velocity micro- 
phones but much smaller in all dimen- 
sions. This type of moving system is 
unique in that a tube may be extended 
from the sound pickup side of the rib- 
bon without unduly disturbing the re- 
sponse characteristics. The result is a 
slim, easily concealed microphone which 
weighs only 15 ounces. 


The latest microphone introduced by 
RCA is a semidirectional, pressure type. 
It was designed to provide AM, FM 
and TV broadcasters with a small mic- 
rophone of good frequency response and 
relative free from the effects of wind 
and moisture, thereby making it attrac- 
tive for remote pickups. In the new 
microphone, sound pressure actuates a 
thin but rugged diaphragm to which an 
annular coil is attached. The coil is 
located in the air gap of a magnetic 
structure and connected to an imped- 
ence matching transformer. The micro- 
phone is eight inches high and has a 
frequency response 60 to 10,000 cycles. 
Modern styling of this compact device 
makes it particularly suitable for tele- 
casts of sports, special events, interviews 
and audience participation programs. 

Present development trends are to- 
ward further improvement in the rug- 
gedness of boom microphones. The ten- 
dency is toward microphones that are 
more highly directional and that will 
allow the sound pickup point to be fur- 
ther removed from the action thus per- 
mitting greater freedom of camera ac- 
tion. An increase in output level is also 
desirable in order that a_ satisfactory 
signal-to-noise ratio may be maintained. 


In 1948 RCA announced the devel- 
opment of a new miniature velocity mic- 
rophone which is smaller than a pack 
of cigarettes, and has the sensitivity of 
the finest broadcasting microphones. 

One of the smallest broadcast micro- 
phones yet developed, the new low-cost 
RCA “Bantam” velocity microphone, 
is designed for use in radio studios, at 
remote broadcasts, at conventions, and 
in clubs. The unit is so small that it 
will not hide the face of singers, speak- 
ers, and others using it. It fits comfort- 
ably in the palm of the hnd and weighs 
only 12 ounces, making it ideal for use 
at remote pickups. 

The diminutive size of this instru- 
ment is made possible by designing the 
magnetic structure as a part of the case. 
New highly efficient magnetic materials 
employed in te unit have also contrib- 
uted to the reduction in size, while re- 
taining an output level comparable to 
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the larger, conventional types of micro- 
phones. 

The built-in swivel which is part of 
the case allows the microphone to be 
tilted forward or backward through an 
angle of approximately 30 degrees. A 
switch located under the swivel pivot 
makes it possible to select bass response 
for voice or music. The voice position 
is useful for performers who must work 
close to the microphone, or in studios 


During the early 1920's, telephone 
transmitters were used instead of 
microphones at pioneer broadcast- 
ing stations such as the one pic- 
tured here. 


with long reverberation periods at the 
low frequencies. 

The bidirectional, characteristics of 
the “mike” provide un#form frequency 
response between 80 and 8,000 cycles 
within a symmetrical figure eight pat- 
tern. It is shock-mounted and has low 
hum pickup as a result of special trans- 
former design. A microphone of this 
type has been needed for a long time 
outside the radio industry, as most pro- 
fessional devices have been combersome 
and have detracted from the performer. 


During the last war, much emphasis 
was made on a microphone that could 
take a beating, and low-cost carbo- 
button and crystal microphones were 
produced for the armed forces for com- 
munication equipment in planes, and on 
ships, as well as military bases. Also, 
the telephone hand receiving piece was 
modified and used on field telephones, 
but no real progress was made in the 
way of better reproduction of sound, as 
the microphones used in war did not 
beautify the voice, to any extent. 

Today, there are different types of 
microphones manufactured for use of 
the public, as well as the broadcasting 
and recording industry, and with the 
development of the magnetic recorder 
(tape or wire), there is a great demand 
for low-cost, hi-fidelity microphones. 
Most of the professional ‘mikes’ mar- 
keted today are priced in hundreds of 
dollars, and in most cases this would 


exceed the cost of the average home 
recording, or P.A. unit. Electro-voice 
has produced a relatively low-priced 
microphone called the “Slimair,” which 
resembles the long, slim microphones 
used in television work today. The ac- 
tual working unit is a dynamic type 
with a circular breath-screen, about an 
inch across enclosing it. The microphone 
is mounted in a tubular base, which can 
be held in the hand, or mounted on a 
stand. Microphones of this type are 
quite popular today, because of their 
compactness an dversatility. 


The microphones used_ professionally 
and those representing the major prin- 
ciples involved in microphone construc- 
tion, and thege neral uses to which mic- 
rophones are put are described here. 


The RCA senior velocity microphone 
is intended primarily for studio use 
where a microphone of the highest qual- 
ity of reproduction is desired. It can 
be used with practically any audio fa- 
cilities system and is found in almost 
all of the leading studios in the country. 
The directional pattern is substantially 
a figure eight, thus making it bidirec- 
tional. 


The Altec-Lansing M-11 is a nondi- 
rectional, high-fidelity, pencil-like mic- 
rophone, useful for any situation where 
unobtrusiveness is desired. Attached to 
a flexible cable, it is especially handy 
when an “emcee” or announcer must 
move around, as in man-on-the-street 
and audience-participation shows. 


A quite unusual microphone, resem- 
bling a walkie-talkie transmitting unit, 
is the BT P-1A radio microphone. It is 
a crystal-controlled portable UHF 
transmitter and microphone, especially 
adapted to broadcasts by announcers 
mingling with crowds on the street, at 
conventions, in large stores, at golf 
matches, or in other locations where 
wire connections or use of mobile trans- 
mitters is difficult or impractical. Its 
maximum satisfactory range is deter- 
mined largely by the interference level 
at the receiver location. Under ideal 
conditions, several miles may be cov- 
ered; however, building structures or 
other media possessing a high signal at- 
tenuation will limit the working range. 
Over-all transmitted quality is compar- 
able to a network line. 

The RCA 88-A microphone is suit- 
able for use/in AM, FM, and TV 
studios for the following applications: 
(1) where concealment of the micro- 
phone is desirable; (2) where the artist 
must work extremely close to the micro- 
phone; (3) where audience participa- 
tion requires use of a microphone which 
is rugged and may be handled readily; 
(4) where the announced must work 
very close to the microphone; (5) in 
newscasting and conference programs 
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There’s a real incentive in working out ways to 
do things that have never been done before. And 
problems in pioneering are constantly cropping 
up at Western Electric—manufacturing unit of 
the Bell Telephone System. 


For example: the revolutionary electroforming 
process dreamed up and made a reality by West- 
ern Electric engineers for making copper coated 
steel wire. 


The big idea was this: Could a process be devel- 
oped in which successive coats of copper, lead 
and brass would be deposited en steel wire 
electrolytically in one continuous operation? 
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lytically coated with copper, lead and brass. 


solutions. 


Console of controls for entire process is readily operated 
when necessary, even though seldom used in the 
almost fully automatic operation. 


... With a pioneering twist 


Engineers of varied skills—electrical, mechani- 
cal, chemical, metallurgical, civil—went to work 
as a team. After solving many problems, they 
came up with a process that makes better, 
stronger wire at lower cost—does it at the rate 
of 134 billion feet per year. 


Recent developments such as microwave radio 
relay networks for telephone calls and television 
programs—operator and customer dialing of 
long distance calls—secret electronic equipment 
for the Armed Forces—promise an ever-widen- 
ing field for young engineers of varied training at 
Western Electric. 


25 strands of steel wire start on their way to be electro- 


Part of the 600 foot long electroforming :machines 
where wires go through successive baths of plating 
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ILLIN]I ARCHITECTS... 
(Continued from page 11) 


In 1911, there were twenty American 
architectural schools, and Illinois had 
20.7 per cent of their combined 
enrollment of 1450. 


It is obvious that the success of an 
educational program must be measured, 
not by size of enrollment, but by the 
impact and quality of its graduates. 
Under Ricker, the department produced 
a total of 315 graduates, 14 during the 
first decade, 29 in the second, 115 the 
third, and 157 the fourth. Of this 
group, 222, over 70 per cent, came from 
Illinois homes. Another 52, 16.5 per 
cent, came from states immediately ad- 
joining, Illinois, while the school’s 
growing reputation drew the remaining 
13.5 per cent from all sections of the 
country. Of these 315 graduates, 273, 
an amazing 87 per cent, continued in 
some phase of architecture or building. 
137, 43.5 per cent, entered the profes- 
sional practice of architecture with their 
own offices. 68, half of these architects, 
have practiced in the State of Illinois, 
14 returned to adjoining states, 14 went 
east, 7 south, and the building of the 
west drew 44. 35, 9 per cent, found 
careers as employees in architects’ of- 
fices, 96, 30 per cent, became contrac- 
tors, structural engineers, producers, or 
distributors of building materials, or 
worked in other phases of the buliding 
industry. 6 entered architectural edu- 
cation. Of the whole group, 49 per cent 
remained in Illinois for a major portion 
of their active life. It is interesting to 
note that in 1951 27 architects from 
these early graduates still held active 
licenses to practice in the State of 
Illinois. 

Evaluation of quality of work resists 
statistical demonstration, but a number 


of these early Illini earned national 
reputations. To name only Charles 
Blackall in Boston, Arthur Peabody as 
State Architect of Wisconsin, Alfred 
Fellheimer of New York, Walter Bur- 
ley Griffin, who in 1912 won the inter- 
national competition for the Australian 
Capitol of Canberra, A. W. Archer of 
Kansas City, and John R. Fugard of 
Chicago, slights many others. Nor 
should those who only completed part 
of the curriculum be overlooked. In 
1884, Henry Bacon, later the distin- 
guished architect of the Lincoln 
Memorial, acquired here his only formal 
training. Some indication of professional 
standing is suggested in the fact that of 
the 137 practitioner-graduates, 40 per 
cent attained corporate membership in 
the American Institute of Architects. 
Six graduates of the early period won 
the coveted honor of election as Fellows 
of the Institute. 


Since Ricker was so intimately re- 
sponsible for the sound growth of the 
department, this extraordinary record of 
his graduates constitutes a very personal 
triumph. Not only did they display an 
enviable degree of professional compet- 
ence and leadership, but they also con- 
tributed much to bring a more mature 
architecture to their own communities 
and the nation. With his -retirement, 
the department entered upon a new era 
of development, but even today, after 
forty years have passed, his influence 
and example remain warm and 
challenging. 

In 1910, Frederick Mf. Mann_be- 
came head of the department. Three 
years later, in 1913, he resigned to es- 
tablish a new curriculum at the Univer- 
sity of Minnesota. His brief period at 
Illinois was marked by continued 
growth in enrollment and a reorienta- 
tion of the teaching of design, to which 


Architectural design under Professor A. Richard Williams. 
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he brought valuable experience gained at 
M.1.T. and the University of 
Pennsylvania. 

In 1913, Loring H. Provine, an out- 
standing Illini architect of the Class of 
1903 with a decade of top-flight field 
experience in new construction methods, 
was recalled to guide the department’s 
future. His 35 years as head of the 
department was only two short of 
Ricker’s term, and taken together they 
form a record of effective continuity 
unique in the annals of architectural 
education. Under Provine, the depart- 
ment successfully weathered three major 
academic emergencies caused by two 
world wars and the Great Depression. 
Enrollment fell from 364 in 1913 to 
175 in 1918, rose to 495 in 1929, drop- 
ped to 230 in 1935 and 72 in 1944, 
and zoomed to 616 in 1947, not includ- 
ing 172 other architectural students tak- 
ing freshman and sophomore courses at 
the university's new Navy Pier division 
in Chicago. The administrative prob- 
lems posed by such exaggerated varia- 
tions were handled with courage and 
skill. 

Academic development likewise pros- 
pered. The disciplines of thoroughness 
and industry, for which Illinois grad- 
uates had become everywhere well- 
known, were carefully preserved. Cyrus 
Palmer and Newlin Morgan set an 
eminently high standard for instruction 
in structural design. Rexford Newcomb 
brought architectural history to vibrant 
life for a generation of students. Frank 
M. Lescher effectively expounded the 
principles of good construction. In 
architectural design, L. C. Dillenback 
and his assistants developed a program 
of participation in the Beaux-Arts Insti- 
tute of design which produced brilliant 
results. In 1926 the department moved 
from Engineering Hall to its new build- 
ing on the South Campus, and in 1931, 
the department, after sixty years associ- 
ation with the College of Engineering, 
was transferred to the newly created 
College of Fine and Applied Arts. 

The department’s growth in impact 
and service closely paralleled the ex- 
pansion of the nation, state, and uni- 
versity. In contrast to the 315 grad- 
uates under Ricker, the period from 
1912 through 1947 produced 1829, a 
sixfold increase. Approximately 85 per- 
cent of the department’s students came 
from within the state, while the rest 
represented most of the states and many 
foreign countries. In 1951, 386 of these 
graduates were registered architects re- 
siding in Illinois, and they comprised 
exactly 25 per cent of all professional 
personnel within the state. 80 per cent 
of all graduates use their training di- 
rectly in architecture or building, half 
of them in professional practice as em- 
ployees in architectural offices, and half 

(Continued on page 30) 
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The University of Illinois at. . . 


NAVY PIER 


“Should the University of Illinois 
Establish a 4-year Branch in Chi- 
cago?” was the subject discussed on the 
Forum of the Air radio program, Sun- 


day, Dec. 14, over WIND in Chicago. 


Participants in the panel discussion 
under Don Fedderson of Northwestern 
University, as moderator, were Senator 
Albert S. Smith of the 28th District of 
Decatur, Illinois, President H. C. 
Coffman of George Williams College, 
Chicago, and F. W. Trezise, Associate 
Dean, College of Engineering, Univer- 
sity of Illinois, Chicago. 


The last session of the Illinois State 
Legislature had already, by almost 
unanimous vote, approved the establish- 
ment of a branch of the University of 
Illinois in the Chicago area. This action 
was taken because of two centers of the 
population of this state. It was indi- 
cated in the discussion that one center is 
located near the present campus at 
Urbana-Champaign, and the other cen- 
ter of population is in the northeast area 
of the state, centered in the Chicago 
area. 


Population in the Chicago area is at 
present about 52% of the total state. 
The large birth rates, which started 
soon after the early 30’s, are now being 
felt in the secondary schools of the 
country, with the high schools over- 
crowded. This wave of increase in high 
school enrollment will reach the col- 
leges and universities within a very few 
years. By 1960 it appears that the rate 
of high school graduations will be much 
larger than at present. It was noted to 
be almost a certainty that the capacity 
of the present campus of the University 
will be exceeded because of the increased 
birth rates. Plans to take care of this 
great influx into our colleges and uni- 
versities were considered. 


Dr. Coffman stated that with the 
present facilities, the privately endowed 
colleges of the State would find it im- 
possible to take care of the increase with 
their present facilities. He also stated 
that he doubted very much that in any 
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event they would be able to accommo- 
date this large increase in enrollments. 

The three participants then agreed 
that the State would find it necessary 
to increase its educational facilities to 
give the youth of the State the oppor- 
tunity of college or university education. 


The consistent growth of the Chi- 
cago Undergraduate Division of the 
University, since its establishment in 
1946, was noted. The demand for an 
institution in the Chicago area has been 
voiced by leaders in the area, the stu- 
dents and parents, and various groups 
of services. Many have and are attend- 
ing the Chicago Undergraduate Divi- 
sion, who would find it impossible to 
attain a university education otherwise. 


A branch of the University of Illinois 
in Chicago could be established without 
plans for housing facilities—for staff 
or students—and the expenses would 
be much less than would be necessary 
in attendance at Urbana-Champaign, 
or at privately endowed institutions. 


Also brought out in the discussion 
was the fact that Chicago is the only 
large metropolitan area in the country 
which does not have a publicly sup- 
ported educational institution of higher 
learning. 


Senator Smith noted that the type of 
college work: which would be available 
here would be those courses in Liberal 
Arts and Engineering which the de- 
mand indicated. Dean ‘Trezise then 
indicated that President Stoddard stated 
that ‘if the State of Illinois, with its 
larger population, were to be compared 
with the State of Minnesota in their 
relationships to State university enroll- 


‘ments, the University of Illinois would 


have approximately 45,000 students. 
Since the administrative authorities con- 
sider that 20,000 students is the capac- 
ity of university facilities at Urbana, 
then a large branch from 10- to 15,000, 
at least, would be envisioned in the 
Chicago area.’ 


All three participants agreed that a 
branch of the University of Illinois 


would be feasible, and Dean Trezise 
stated that he thought that -the privately 
endowed Liberal Arts’ institutions have 
and still are performing a magnificent 
service to the country in their educa- 
tional program and cultural facilities. 
Dean Trezise also stated that he hoped 
that this aspect of education, as con- 
trasted with training, could permeate 
and become a part of the program of 
State institutions. This observation, to- 
gether with that which Dean Tresize 
made, ‘our first object in any educa- 
tional program should be to encourage 
the finer aspects of good citizenship,” 
drew comments regarding an “enlight- 
ened viewpoint coming from a college 
dean of engineering” from Dr. 


Coffman. 


Senator Smith indicated that the 
proposed development in Chicago would 
cost from 50 million to 100 million 
dollars, and that it might involve a 
bond issue which would spread _ this 
capital investment over a _ period of 
years. He contended that this would 
result in no serious impact on the state 
resources. He was confident that the 
demand of the citizens of the metro- 
politan area insured a new campus in 
the Chicago area within a short time. 


Interesting in the discussion was the 
acknowledgement of a rapidly-growing 
trend toward college education. That 
is why, it was stated, more students 
attend secondary schools, more students 
complete high school graduation, and a 
higher percentage of high school grad- 
uates attend college. It was noted that 
the trend is definitely toward post-high 
school education. 

Other problems, it was agreed, such 
as the location of the new campus, 
might only be answered by the proper 
authorities, after making an appropriate 
study. 

The coming session of the Legislature 
will be called upon to take definite 
action regarding the establishment of 
the Chicago branch of the University 
of Illinois, under House Bill 108. 
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THE DRY LAB... 
(Continued from page 28) 

the floods making misery, when every 
future looks somewhat grim and every 
ancient foothold has become something 
of a quagmire, wherever a university 
stands, it stands and shines; wherever 
it exists, the free minds of men urged 
on to full and fair inquiry, may still 
bring wisdom into human affairs.’ He 
then asked if there were any questions 
and M. Babet came up with the im- 
mortal inquiry, “How do you make a 
spot shot without scratching?” Dean 
Everitt replied that you should place 
the cue ball near the right rail and 
giving it forward english take the spot- 
ted ball to the left rail and thence to 
the right rear corner pocket. He pointed 
out that he had worked his way through 
college with this shot. This was fol- 
lowed by a thunderous ovation and 
numerous handshakes by officials of the 
branch. Then President Madeleine re- 
ported thet since the branch was unable 
to pay honoratums to outside speakers, 
that Dean Everitt would be presented 
with several gifts. The first was a 
lovely foot-operated bottle capper. It 
was pointed out that since the Repub- 
licans are again in power this piece of 
furniture probably would again become 
the most useful in the house. Also, he 
was given a rubber stamp with his 
name, address, and salary, to be used 
on his personal mail. Dean Everitt, in 
tears over these magnificent gestures 
of friendship, stated that the rubber 
stamp alone would improve the ratio 
of sent to received Christmas cards. 


HISTORY OF. ENGINEERING 


So old is the profession of engineer- 
ing that its beginning remains untraced. 
Even when we go to the very first of 
the earliest accurate historical records 
we find extraordinary feats of engineer- 
ing which have already been standing 
for centuries. Although much progress 
has been made by archeologists recent- 
ly, we must still speculate as to how 
the pyramids of Egypt, for instance, 
were constructed. Neither can it be sure- 
ly said how the Grand Canal of China, 
a waterway 700 miles long, with 75 
locks, and 3,000 years old, was built; 
or the prehistoric draining of Lake Co- 
paias by a tunnel 4 miles long, and in 
places 150 feet deep; or the great mon- 
uments of stonehenge, the Egyptian 
obelisks, the findings made in Peru, 
and Mexico, the Euphrates tunnel 
which is probably 4,000 years old and 
numerous other examples. All these are 
remaining examples that witness not 
only the tremendous scale on which pre- 
historic engineering was practiced, but 
also the incredible ingenuity which re- 
mains baffling in the light of our mod- 
ern knowledge of applied science, 
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The pyramids were completed in spite 
of the fact that the ancient engineer 
could enlist only the crudest of cutting 
tools, wooden sledges, ropes, the lever 
and the inclined plane. Yet the accom- 
plishments have endured from his day 
to ours through all the growth of our 
civilization. 

Man first distinguished himself as a 
higher being through the use of tools 
which he fashioned into implements and 
weapons to satisfy his primitive hunger. 
Yet even before that he built temples 
for worship, tombs for the dead and 
shelter for himself and his family. The 
Stonehenge temple, the dolmens, the 
lake dwellings of Switzerland, are bril- 
liant examples of primitive constructive 
instinct. The imagination of the stone- 
age man worked on a large scale. The 
dream of the men who conceived the 
idea of the Brooklyn Bridge, the Eiffel 
Tower, or the Empire State Building 
was nothing in magnitude to the conceit 
of the sun-worshipper who planned one 
of the early monuments of the stone 
age, because the necessary resources 
were infinitely less. He was forced to 
work with stone tools while the modern 
engineer uses pneumatic hammers and 
drills; the ancient engineer commanded 
man-power alone, while we have steam 
and electricity. 

The stones for the Great Pyramid 
were quarried a hundred miles up the 
Nile, carried on barges down the river 
and pulled over land on sledges. It is 
guessed that the stones were lifted into 
place by ropes, aided by! earth ramps, 
rockers, levers and rollers. The crude 
boulders were shaped and finished with 
stone mauls. And yet it stands 481 feet 
high, covers 13 acres of ground and 
contains 85 million cubic feet of stone. 

We are more familiar with the Greek 
and Roman achievements through ac- 
curate historical records; the aqueducts, 
some of which are still intact; for- 
tresses, roads (many of which are the 
bases of the present national highways 
of France), engines of war, Caesar’s 
famous bridge across the Rhine, and 
many others which are still studied and 
respected as examples of great skill and 
workmanship. 

The important yield from this study 
is not technical information, however, 
as much as is the sense of value of the 
engineering profession given to a man 
about to become an engineer. It is 
something of an inspiration to realize 
that it is one of the oldest, most digni- 
fied, and most vitally important of all 
professions, as well as an expression of 
one of the fundamental human instincts. 

In spite of its ancient achievements, 
engineering is still in its infancy. The 
railroad, the use of steel, steam power, 
electricity, the internal-combustion en- 
gine, the airplane, and now, atomic 
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in other sections of the building 
industry. 

In 1950 the American Institute of 
Architects conducted a major survey 
of the 19,137 registered architects in 
the United States. The survey revealed 
that 75 per cent of these architects had 
attended a professional school, and that 
56 per cent had obtained their under- 
graduate, or first, professional degree. 
Furthermore, of all undergraduate de- 
grees conferred, 9.9 per cent had been 
awarded by the University of Illinois. 
This also means that Illinois graduates 
comprise over 5.9 per cent of the archi- 
tectural profession in the United States. 
The three next highest schools were 
responsible for 4.24, 3.44, and 3.01 per 
cent respectively. The breadth and 
depth of the university’s influence in the 
nation’s architecture is thus solidly 
demonstrated. 


During the past five years, firm ef- 
fort has been made to hold fast to the 
great traditions which eighty years of 
devoted and enlightened work have 
built. At the same time, this tradition 
itself calls for continued adjustment to 
new conditions. The dynamic quality of 
architecture and education, based as they 
are upon human need and action, im- 
pose an obligation and opportunity to 
plan the direction of future growth. 
One of these years was devoted to in- 
ventory and analysis of the educational 
program and its expansion to a five- 
year curriculum. Another was occupied 
by review and modification of the com- 
ponent courses. A third investigated, 
with the close cooperation of the pro- 
fession, the teaching of architectural 
design for contemporary practice. After 
long deliberations, the result was 
DESIGN FOR PRACTICE, a new 
and challengeging method which incor- 
porates, however, many time-tested 
principles and devices. D-F-P is now in 
its second year, and, despite the antici- 
pated need for evolutionary refinements, 
it is fulfilling its promise in excellent 
fashion. During the current year, much 
time is being given to the exciting prob- 
lems of the appropriate objectives, meth- 
ods, and content for graduate studies in 
architecture, which may well prove to 
be the most fruitful avenue for future 
development. 


There are some who doubt that high 
quality of results can accompany large 
enrollments, and that any school that 
continues to care for 9 per cent of all 
U.S. architectural students, as Illinois 
has done for the past several years, 
defeats its own aims. Such critics forget 
that quality is not a function of size. 
Indeed, a large school often enjoys 
many positive aids to quality by its 

(Continued on page 56) 
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How to keep a high speed 
boring mill accurate 


To insure table accuracy in high speed boring mills, 
spindle vibration must be eliminated. That’s why de- 
signers mount the table spindles on Timken® precision 
tapered roller bearings. They hold spindles in positive 
alignment, eliminate vibration. Line contact between 
rollers and races of Timken bearings provides extra 
load-carrying capacity. The true rolling motion and 
incredibly smooth surface finish of Timken bearings 
practically eliminate friction and wear within the 
bearing itself. 
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How spindle and drive 
shafts are mounted = (1/7 fi = 
on TIMKEN bearings aie 


wee ve sate 
(pte: 

The drive of a high speed boring mill is mounted | 
on single row type TS, and two row type TNA 
bearings. Input, intermediate and bevel pinion 
shafts are mounted on two type TS bearings on Sa ZA, Dy 
one end, and a two row type TNA bearing free Dy ie ne eae i = 
to float on the opposite end. Single row type TS SEQ a SS WS bance OG 
bearings are indirectly mounted on the main 
table vertical spindle. 


Want to learn more 
about bearings? 


Some of the engineering problems you'll face after 
graduation will involve bearing applications. If 
you'd like to learn more about this phase of engi- 
neering, we'll be glad to help. Clip this page for 
future reference, and for a copy of the 270-page 
General Information Manual on Timken bearings, 
write today to The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: ‘““TIMROSCO”’. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF, 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER a> 
BEARING TAKES RADIAL @ AND THRUST -O- LOADS OR ANY COMBINATION -W¢ 


31 


UNTVERSERY OG 


Structure... 


by Dave Cohn, E.E. ‘55 


Mr. Frank J. Kornacker, an import- 
ant structural engineer and consulting 
architect from Chicago is a member of 
the architectural staff of the Univer- 
sity of Illinois. Here at Lllinois he 
teaches Advanced Analysis of Building 
Structures to graduate architecture stu- 
dents. He has been here since February 
1952, and at that time he took over Pro- 
fessor Link’s classes. 


Mr. Kornacker was born in Buda- 
pest, Hungary and came to the United 
States in 1914. He attended high school 
in Chicago, and went on to graduate 
from Illinois Institute of Technology in 
1926 where he received a B.S. in Civil 
Engineering. Shortly after his gradua- 
tion, he worked for Smith and Brown, 
structural engineers. Later on he came 
back to I.I.T. to give a series of lec- 


860 Lake Shore Drive, one of Professor Kornacker’s structural projects, 
viewed at night from the west side. (Photo by Hedrich-Blessing) 
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tures on building structures. Mr. Korn- 
acker was associated with a number of 
large engineering firms in Chicago until 
1938. He then became the Chief Drafts- 
man for the Municipal Engineering Dc- 
partment of Milwaukee, for two years. 

Following the outbreak of World 
War II, Mr. Kornacker became a con- 
sulting engineer for the Navy at Pearl 
Harbor in 1941. When rebuilding at 
Pearl Harbor was completed, he became 
associated with Greeley and Hansen, hy- 
draulic and sanitary engineers. He re- 
mained with them until 1945, when he 
opened his own office as a consulting 
engineer. 

Mr. Kornacker leads a busy life, 
commuting to school here, and operating 
his own office in Chicago, aside from 
having a wife and three boys to take 
care of. He is a member of the Western 
Society of Architects, American Con- 
crete Institute, and Chi Epsilon, honor- 
ary Civil Engineering fraternity. 

He has designed many buildings, most 
of them in Chicago. The most well- 
known of them today is probably the 
860 Apartments, at 860 Lake Shore 
Drive. Mr. Kornacker worked in col- 
laboration with Ludwig Mies van der 
Rohe and PACE Associates, in de- 
signing the structure. The 860 is a pair 
of 26 story steel and glass towers stand- 
ing near the shore of Lake Michigan. 
The structure is black painted steel 
and the wall is glass from floor to ceil- 
ing, all the way up. Total construction 
cost was about $4,404,000 or approxi- 
mately $10.38 per square foot. The 
buildings were partially constructed by 
means of prefabrication. All vertical 
wall sections were pre-assembled and 
welded on the roof, and then dangled 
down into place. This was done in sev- 
eral stages. The floors are concrete 
slabs poured on prefab corrugated steel 
sheeting. The buildings have a two 
story basement used for a garage to 
house the occupants cars. Heavy water 
pressures were encountered, because of 
the great depths of excavation, so that 
the entire sub-basement floor was an- 
chored to the piles which supported the 
entire building, Another complication 
that came up was the presence of an 
old, abandoned water tunnel beneath 
the construction area. It had to be map- 
ped out with pin-point accuracy so that 
the pilings could be driven around its 
edge. The buildings are of all-steel 
structure, and possess a number of fea- 
tures used for the first time in Chica- 
go. The buildings use radiant heating 
systems using space between the bottom 

(Continued on page 52) 
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Design . 


by Tom Madden, Gen. E. ‘54 


Seldon has a man engaged in wide- 
spread work with such striking achieve- 
ment as has A. M. Richardson, now a 
professor of architecture here at the 
University of Illinois. 


serving in that capacity for the company 
when it undertook the massive Oak 
Ridge permanent housing and_ schools 
project in the years 1948 and 1949. 


Following the Oak Ridge project he 


Trans-World Airlines ticket office in Chicago designed in 1948 by Pro- 
fessor Richardson. (Photo by Vories Fisher) 


Now only 36 years old, he was born 
in Helena, Arkansas, and lived in the 
South until 1930, when he moved to 
Chicago, attending high school there at 
Hyde Park. Richardson attended the 
University of Chicago and I. I. T. 
(Armour Institute), graduating in 1939 
with a B.S. in architecture. His first 
employment was as designer for the 
architect-engineer firm of Skidmore, 
Owings, and Merrill during the years 
1937 through 1941. When the axis 
powers threatened the freedom of the 
world from 1942 through 1945, Rich- 
ardson saw service in England, Africa, 
Corsica, and Italy with the U. S. Army 
Air Force. He served in the Engineer- 
ing Office of a Tactical Medium Bomb 
squadron. 

After the war, A. M. Richardson 
again took up his duties with the firm 
of Skidmore, Owings, and Merrill, this 
time as senior designer. In 1947, he 
became chief of design for the firm, 
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was designer for the New York Life 
Insurance project, “Lake Meadows,” in 
Chicago. 

In 1951, Richardson took up his 
duties as a professor of architecture at 
the University of Illinois. 

Like most architects, he has his own 
feelings and ideas on the subject of 
architecture. The following thoughts 
by Professor Richardson express what 


‘he calls The New Architectures: 


“Architecture has always been a prod- 
uct of its time. So it is now. The in- 
fluences in our intricate society have 
created an architecture of vastly differ- 
ent concept than ever before known, yet 
it essentially remains sculptured space 
and form.” 

“Architecture was never more im- 
portant than it is today. The architect 
today is boldly attempting to create an 
orderly building scene in spite of the 
inumerable chaotic tropisms influencing 
him. To do this he must be an objec- 
tive innovator, a comprehensive design- 
er. He must be able to orient himself 
in his society, to possess an innate sense 
of values and a broad background of 
cultural and material fact.” 


“The new architecture should be an 
architecture of intelligence, not 
of whim. Buildings are not trifles or 
amusing expressions for the architect or 
owner. Every building is a public trust 
in its absorption of natural environment 
subjected to the concern of everyone for 
generations to come. Each _ building 
must relate to its time and its environ- 
ment.” (Continued on page 48) 


Garden Apartments at the Oak Ridge, Tennessee, permanent housing 
project designed by Professor Richardson while he was chief designer 
of the project for Skidmore, Owings, and Merrill. (Photo by Torkel Korling) 
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ELECTRICAL WIRE AND CABLE DEPARTMENT - ROCKEFELLER CENTER, NEW YORK 20, NEW YORK — 


We 


The Importance of 


Cable Engineering and Design 


Cable engineering is concerned with the 
design and use of wires and cables to 
direct the flow of electrical energy from 
its source to the point of utilization. It 
is generally more economical to gener- 
ate electric power in relatively large 
blocks at strategically located power 
plants and to transmit it over relatively 
long distances than to generate in small 
quantities where it is used. 


There are, therefore, two general types 
of wires and cables used in the electrical 
industry: 
(a) those used for power transmission, 
usually at voltages above 22 kilovolts, 


(b) those used for power distribution at 
lower voltages. 


Cables used for power transmission are 
generally single conductors with no 
insulation. They are supported on in- 
sulators above ground at such separa- 
tions or spacings that the air provides 
the required insulation. For power 
distribution, on the other hand, where 
the space occupied by the power line 
is important, insulated cables are used. 
This discussion deals with the design 
and use of insulated wires and cables 
for power distribution systems. 


Insulated distribution cables carry 
power from the transformer stations 
along the transmission lines to its point 
of ultimate utilization. The voltages at 
which power is distributed vary from 


about 15 kilovolts to 115 volts used in 
individual homes. The higher voltages 
are used for the distribution of rela- 
tively large amounts of power from the 
transformer stations to substations 
nearer the points of utilization, such as 
industrial plants, where it is trans- 
formed to low or utilization voltages, 
either alternating or direct current. 
Large quantities of electric power are 
distributed in this way and the value 
of the distribution equipment required 
is great. The value of the insulated 
conductors, including those for both 
portable or stationary installations, 
probably exceéds that of any other 
single item used in power distribution. 


The design and operation of insulated 
conductors and distribution systems are 
of great public and commercial im- 
portance. The primary function of 
insulated cable engineering and design 
is fo provide safe, adequate, reliable 
and pleasant appearing distribution sys- 
tems. Electric power is so extensively 
used in modern life that interruptions 
to it are serious. The failure of elec- 
trical power in an industrial plant 
throws people out of work and reduces 
production. 


The appearance or sightliness of cables 
installed overhead in a community is 
important and is attained chiefly by 
installing such cables with a small and 
uniform sag from pole to pole. 


Watch for the appearance of the second aévertisement in this series 


in a forthcoming issue. Reprints of this advertisement and subsequent 
ones, relating to the uses of insulated wire and cable, will be sent on 


request without obligation. 
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Skimming Industrial 


Headlines . 


by Maurice Garnholz, Aero. Eng. ‘56 


Resistant Building 


Activities usually found separately in 
research laboratories, office buildings, 
hospitals, printing plants, educational 
centers, and even in television studios 
are combined together under one roof 
in the Armed Forces Institute of Path- 
ology Building now under construction 
in Washington, D. C. Further compli- 
cating the design was the requirement 
that the main portion of the building be 
blast resistant. 


The architects solved blast resistance 
to a great extent by making most of 
the structure windowless. To give 
flexibility in the laboratories, to save on 
costs, and at the same time to assist in 
blast resistance, they placed the labor- 
atories back-to-back in the center of the 
building divided by a service core and 
bounded by corridors, with offices and 
other functional areas adjacent to ex- 
terior walls. This two-corridor plan 
furnishes a building of considerable 
depth — highly desirable for resisting 
bomb blasts. 

Reinforced concrete walls are includ- 
ed in certain places in the interior to 
help resist the pressure. All but one of 
the openings in the blast walls are tak- 
en care of by specially designed blast 
doors. 

Lighting was designed mainly to pro- 
vide an adequate quantity of light, 
while not putting an excessive load on 
the air conditioning, and to give good 
color discrimination. 


New Aerial Weapon 


North American Aviation, Inc., has 
disclosed that just over the horizon is 
a new aerial weapon labled as the 
greatest argument for an all-out effort 
to establish world peace. The new 
weapon is referred to as “the true inter- 
continental guided missile which some 
day will be a reality.” It is a weapon 
which will be capable of accurately de- 
livering to any point on the surface of 
the earth in a few hours a warhead 
carrying infinite destruction, and which 


FEBRUARY, 1953 


because of its speed and altitude will 
be impossible to intercept. 

It is pointed out that technical prob- 
lems make it impossible to predict how 
soon this weapon will be available, for 
the aircraft industry “is going through 
a technical hell” because of the fast- 
moving advances in the aeronautical 
sciences. 

Among engineering headaches are 
listed the synthesis of reactions which 
utilize just about every field of physical 
science and a few which haven’t been 
invented yet, and the heat barrier at 
which many known materials lose 
enough of their strength at very high 
speeds to be impractical for future air- 
frame structures. 


Powerful Propulsion Equipment 


The most powerful propulsion equip- 
ment ever to be used on a warship will 
be supplied by the General Electric 
Company for the new U. S. Navy 
aircraft carrier CVA-60. 

The equipment, consists of four 


This 


monstrous gear weighs 
twenty-one tons and will be used 
to drive the propellor of a large 
ship. 


cross compound turbines with the great- 
est economy ever realized on a large 
naval ship. 

With the same amount of fuel, the 
new type equipment will enable the 
giant carrier to travel approximately 
20 percent farther than it could with 
World War II type equipment. The 
greater economy results from higher 
temperatures and pressures in the steam 
turbines. 

Although propelling a ship more than 
a city block long, the propulsion equip- 
ment will occupy no more space than a 
small corner lot. The ship is sched- 
uled for completion in 1955. 


Glass “Blackboards” 


Glass crayon boards now being made 
by the New York Silicate Book Slate 
Co. are especially designed for use with 
the manufacturer’s water soluble wax 
crayons. Together the products are 
reported to solve the problems of stain 
and dust commonly associated with the 
employment of colored chalks. The 
crayon marks can be easily erased with 
a moist cloth, sponge, or tissue, since 
the wax base dissolves instantly when 
in contact with water. Available in red, 
blue, violet, green, brown, and_ black 
colors, the hexagonal shape of the cray- 
ons suits them for marking in fine and 
broad lines, as well as shading. 

The boards are made of plate glass 
with a vitreous enamel surface and can 
be obtained in light green, buff, or 
ivory. Despite the high reflectivity of 
the colors, the flat surface of the boards 
is said to minimize glare. 


Stiffness Tester 


A sensitive instrument which rapidly 
and conveniently measures the stiffness 
of commercial papers has been developed 
by the National Bureau of Standards. 
In the new device, the specimen is bent 
through a given angle, and its stiffness 
is measured by the torque in a wire 
suspension. By varying the width and 
length of the specimen and the angle 
through which it is bent, and by using 
supporting wires of different sizes, in- 
struments of this type could be em- 
ployed to test papers having a wide 
range of stiffness. The NBS Stiffness 
Tester is also expected to prove useful 
in evaluating the stiffness of thin plastic 
sheet, textiles, and similar materials. 


In many paper products— such as 
paper towels, currency, and _ playing 
cards — stiffness is one of the most im- 
portant criteria of usefullness. The stiff- 
ness of wrappers and containers is an 
important consideration in the use of 
automatic packaging machinesry. Stiff- 
ness is also a factor in the ‘“‘feel’’ and 
“rattle” by which the quality of many 
papers is judged. In the past, a number 
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of methods have been proposed for de- 
termining the stiffness of paper and 
similar materials. Most of these meth- 
ods, however, evaluated paper stiffness 
empirically and in a relative manner by 
measuring such arbitrary quantities as 
the force required to bend a strip of 
given size through a certain angle or 
to deflect the end of the strip a given 
amount. The tester was developed to 
meet the need for a sensitive method 
which would give consistent values of 
stiffness independent of specimen di- 


mensions and angle of bending within 
a usefully wide range. 


Electroluminescence Explored 


Electroluminescence, the illumination 
exhibited by a phosphor-coated flat glass 
panel when subjected to an electromag- 
netic field, is being explored for the 
Westinghouse Lamp Division by the 
two top scientists in the field — Prof. 
George Destriau and Dr. Joseph Matt- 
ler. 

The two men began exploring the 


phenomenon in 1935, more than ten 
years before American lighting engineers 
suspected its possible commercial uses. 
In this country, they have been testing 
a new superior phosphor. The experi- 
ments have been reported to have been 
most valuable in learning more about 
the lighting qualities of phosphors. As 
a commercial lighting source, electro- 
luminescence is still just a possibility. 
Under ordinary conditions, it produces 
only a small amount of light at very 
low efficiencies. 


Aluminum Al 

Science has not yet discovered how to 
zrow hair on a billiard ball, but Gen- 
ral Electric chemists can grow a hand- 
some head of white “hair” or a beard 
on “Aluminum Al,” a sheet of pure 
aluminum cut out in the shape of a 
nan’s head. 

Actually, “Al’s” hair is aluminum 
oxide, which forms in a moist atmos- 
vhere after the metal has been scratched 
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while held under mercury. 

Amusing as ‘he is, ‘“‘Al’s” purpose 
is a serious one of helping provide a 
better understanding of the most effec- 
tive ways of using aluminum, which is 
replacing copper in many critical 
applications. 

Aluminum is very active and could 
not be used were it not obliging enough 
to furnish its own protective coating, a 
thin film of aluminum oxide, which 


forms immediately over a_ freshly-cut 
surface exposed to air. The film keeps 
air away and prevents further oxida- 
tion. 


“Al” demonstrates a condition under 


which this does not occur. When the 
aluminum surface is scratched under 
mercury, the film does not form. In- 
stead, the oxide sprouts out along the 
scratches in an uncontrolled —hairlike 
growth. 
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Somebody ought to 


speak sharply to Nature 


HERE’S a lot of loose talk these days about 
Scere attacking them as though they 
were evil. 

The very existence of the world depends 
on profits; the zmprovement of the world 
depends on big profits. A farmer plants one 
potato and usually gets back 15. Even allow- 
ing for all his costs, that’s more than 
1000% profit! He plants one pound of corn 


Warner & Swasey is always interested in talking 
future opportunities to young men of ability and 


character. Write Charles Ufford. 


and gets back 336 pounds—that’s 33,600 % 
profit. These are big profits. Is that bad? 

Should the farmer be scorned as anti- 
social? Should his ‘‘excess”’ profit (whatever 
that is) be taken away from him? Should he 
be told that from now on he must limit his 
“profit” to, say, 6%? 

To legislate against profits is as silly as to 
legislate against things growing. 


WARNER 
SWASEY 


Cleveland 
Machine Tools 
Textile 
Machinery 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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CITY OF TOMORROW ... 


(Continued from page 13) 
ways looking for better ways to make 
the shell—and it occurred to me, think- 
ing in terms of very light structure, to 
make a shell that would cover the 
whole town, use gas to support it, and 
then everything within the town would 
be completely flexible.” 

The more Richardson thought about 
the idea, the better he liked it. He 
admits it started as a dream, and even 
yet it has some dream-like qualities 
around the edges, but as he proceeds 
with plans and discussion he becomes 
more convinced that the idea is feasible. 
Of course, he would start in a small 
way, with a little dome, and work up 
to the big, or economy-size dome which 
would cover a whole town. 

Getting down to the physical facts, 
the dome would, as originally conceived, 
be made of plastic. Just what kind of 
plastic is the subject of current research. 

“We probably will make some trial 
runs on both plexiglass and Vinylite,” 
he said. “It will take a lot of experi- 
menting, of course, to find the ideal 
material.” 

The canopy would be composed. of 
triangular units. Each unit would be 
roughly three feet to a side, but the 
triangles would not all be uniform in 
shape. At the top they would be equi- 


lateral, but as the canopy spread the 
triangle would, of necessity, change 
shape to accommodate themselves to the 
curve of the dome. 

One of the next questions, of course, 
would be that of how the units would 
be held together. Richardson had 
thought of fusing them, and it may be 
that in time, when all our towns are 
domed, that will be the method. But 
for experimental purposes, he is going 
to try lacing them together through 
eyeylets on flanges which will edge each 
triangle. 

The triangles will be inflated with 
helium, and probably be selfsealing. 
Only enough gas, in the aggregate, will 
be used to lift the canopy, without 
creating any pull. That way it can be 
easily anchored without danger of its 
pulling up stakes and floating off like 
a runaway balloon. 

The dome will be built from the top 
and center out to the edges. As it was 
completed, the gas would lift it into the 
air. By the time it was finished it 
would have more or less placed itself 
in position, assuming work was started 
at the geographic center of the town. 

The dome would rise to a height of 
a mile or so in the center and come 
down to within 10 or 12 feet of the 
ground at the periphery. Af course, 
the height of the dome would be deter- 


FOR THE LONG PULL... 


IT’S LEATHER 
PLUS TENSION 
CONTROL 


On the ski tow it’s the 
leather grip of your ski 
mittens plus tension 
controlled by your 
hands that helps you 
get the most out of 
power. 

In modern industry, 
the UNI-PULL short 
center drive uses leather 
belting and tension con- 
trol for long, trouble- 
free power transmission. 

That’s part of the 
reason why today there 
are more leather belt 
drives in industry than 
ever before. 


A= Tension-controlling 
motor base 


B — Flat leather belt 


Anedearv VEATHER BELTING Luoedation. 


Headquarters for Authentic Power Transmission Data 


320 Broadway, New York 7, N. Y. 
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mined somewhat by the circumference, 
which in turn would be determined by 
the area to be covered. 


There would be a hole in the top 
center of the dome to allow for circu- 
lation of air. It, in turn, would be 
protected by a platform roof, only 
slightly larger than the hole, and open 
all around, something like the cover on 
a chimney. 


The dome would let in the sun’s 
light and heat, while filtering out un- 
desirable rays, and stopping things like 
rain and snow. The snow, incidentally, 
presents something of a problem, one 
which Richardson hasn’t gotten around 
to coping with yet. The rain would, 
of course, all run off the edges, but it 
wouldn’t be wasted. It would be cap- 
tured in reservoirs, like the rain caught 
on the roofs of Bermuda, and saved for 
whatever use anyone wanted to put it. 


Which leads the train of thought, 
naturally, into aesthetic channels. It is 
gratifying to note that the professor 
has not been incognizant of poetic 
values. 

“IT know,” ,he laughs, “there are 
people who are going to bring up the 
pleasures of listening to the patter of 
rain on the roof, not to mention the 
poets who write about the wind and 
the rain in their hair. Well, we might 
have to make out without rain on the 
roof, but anyone who wants to make 
like Garbo and walk in the rain can 
always get out from under the dome.” 

As for water to make lawns and 
shrubs and flowers grow, the rain wa- 
ter which runs off the dome would be 
back, and everyone would have an auto- 
matic lawn sprinkling system. The 
chief advantage here would be the elim- 
ination of wasted water. Miuillions of 
gallons of rain water which ordinarily 
run off into the sewers and eventually 
to the ocean could be impounded and 
used as needed. During a drouth like 
last summer’s, for instance, lawns could 
be kept green and fresh. 

A dome with a hole in the top creates 
a down draft which would assure people 
of plenty of fresh air. The higher the 
top of the dome, the cooler would be 
the air. This down draft would drive 
the old air out at the periphery, insur- 
ing constant circulation of fresh air. 
In the winter the sun’s rays would 
warm the air, but the dome would keep 
out the cold winds. 

People would fairly blossom with 
health, Richardson is convinced. With 
controlled temperatures, respiratory ail- 
ments would be reduced to a minimum. 
The air would be cleaner and conse- 
quently less germ laden. There would 
be no smoke — all industrial plants 
would have to be outside the dome— 
and consequently no smog. 


(Continued on page 48) 
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Chance 
Vought... 


Chance Vought Aircraft, a designer and builder of mili- 
tary aircraft for 35 years, offers the graduating engineer 
and scientist an opportunity to join in the design and 
manufacture of fighter aircraft and guided missiles. 


The design of fighter aircraft is constantly being im- 
proved as new materials.and more powerful engines 
become available. Guided missile design is*in the pioneer- 
ing stage and progress up to this point, in our opinion, can 

22 be compared to the period of development of piloted air- 
Famous World War II craft prior to World War I. Imaginative thinking as well as 
Chance Vought "Corsair" sound engineering is an important part of these programs. 
The young engineer through his creative thinking can 
rapidly assume a position of engineering responsibility in 
the Chance Vought organization. 


If you are receiving a degree in Aeronautical Engineer- 
ing, Mechanical Engineering, Civil Engineering, Electrical 
Engineering, Mathematics or Physics, Chance Vought 
invites you to discuss your future in these fighter aircraft 
: and guided missile programs. Contact your Placement 
New Chance) Vought Director for an appointment with the Chance Vought 
Esaphane phen arest Aircraft representative. 


_ CHANCE VOUGHT 
. AIRCRAFT 


Chance Vought’s completely ——— =e ANCES E& a 4 


air conditioned, modern plant. ee . = . RG 
= 


Dallas, oraas 


DIVISION OF UNITED Ay VERGO R ACF T CORPORATION 
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ARCHITECTURAL HISTORY... 
(Continued from page 9) 


A fourth objective is the develop- 
ment of a sense of professional tradition 
and continuity through knowledge of 
the aims and accomplishments of dis- 
tinguished predecessors. Physicians still 
incorporate the Hippocratic oath in 
their medical code of ethics. From some 
knowledge of the medical achievements 
of Avicenna, Versalius, and others, they 
derive inspiration and an awareness of 
their professional heritage. So from 
study of the architectural achievements 
of Ictinus, Pierre de Montereau, Mich- 
elangelo, and Wren, the embryonic 
architect develops a sense of belonging 
to a great professional tradition, a tra- 
dition rich in its service to mankind. 

At the University of Illinois the 
courses in History of Architecture are 
organized to constitute a methodical 
chronological survey stretching from an- 
tiquity to the present. This is only one 


An interior view of the north cell block at the Illinois State Penitentiary, 
Pontiac. This is an example of the clean functional form that modern 
architectural design may take. (Photo by Herbert George Studio) 
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Located in a business-resid 


ential neighborhood, the River Grove office of 
the Illinois Bell Telephone Company is an example of the planned build- 
ing that has regard for its surroundings. (Courtesy of Illinois Bell) 


of several possible methods of procedure, 
but it seems the one best suited to the 
aims of the courses in the opinion of 
the present staff. 

The undergraduate courses number 
four. They begin in the second half of 
thet sophomore year and _ continue 
through the first half of the upper jun- 
ior (i.e. fourth) year. The first deals 
chiefly with the architecture of Egypt, 
West Asia, Greece, and Rome, or from 
the beginning of social history to the 
time of Constantine; the second with 
the medieval period or the architecture 
of the Early Christians and Byzantine 
civilization, that of the Early Moslems 
and that of Europe during the Roman- 
esque and Gothic eras; the third with 
the Renaissance, Mannerist and Baro- 
que periods in Europe and the Amer- 
icas; the fourth with the architecture 
of the nineteenth and twentieth cen- 
turies in Europe and America. 

Throughout the courses, emphasis is 
upon the lessons to be derived from the 
past and not upon styles of architecture 
per se or upon the use of these styles 
for the present-day conditions. We have 
learned that the architecture of a peo- 
ple, like its music, its art, its literature, 
must grow out of the aspirations of the 
people and the specific conditions of the 
environment. We cannot force the func- 
tions of the present into the architec- 
tural shells of another age without arch- 
itectural and economic sacrifices. We 
now: perceive that behind the colorful 
nineteenth century “‘battle of the styles” 
two high significant systems of construc- 
tion evolved—both in Chicago. We see 
in this same century the advent of a pro- 
fessional organization, the American In- 
stitute of Architects, and the consequent 
lessening of some of the hazards of com- 


(Continued on page 60) 
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Whenever fastening problems arise... 


SS 


LOOK FOR = THE RED 
LOCKING COLLAR 


It is threadless and resilient. Every bolt impresses 
(but does not cut) its full thread contact in the 
Red Elastic Collar to fully grip the bolt threads. 
In addition, this threading action properly seats 
the metal threads—and eliminates axial play 
between bolt and nut threads. All Elastic Stop 
Nuts—regardless of type or size—lock in posi- 
tion anywhere on a bolt or stud, maintain 
accurate adjustments and seal against liquid 
seepage. Vibration, impact or stress reversal 
does not disturb prestressed or positioned set- 
tings. 


Gh ee ptt ronan 
Di ES 12G N HEA DO QUA RoTOBeRR'S FOR Saee kok Lets Cr Kel Ne G Farle Ome EN Een Run 
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Consider ELASTIC STOP NUTS 


Whenever fastening presents a problem—ESNA is ready with a quick 
answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners—plus the “know-how” of ESNA engineers—are available here 
at ESNA. 

ESNA has long been known as “design headquarters” for self-lock- 
ing fasteners. Accepted by Army, Navy and Air Force, virtually every 
aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
the railroads, in the oil fields, on automobiles and construction equip- 
ment, Elastic Stop Nuts manufactured to exacting quality control stand- 
ards, are doing specialized jobs every day. 

Be familiar with the design help ESNA offers. Write us for details 
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 
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THE MICROPHONE ... 


(Continued from 22 


page £22 


each participant has a micro- 

in broadcast and television 
remotes; (7) on programs and an- 
nouncements on remotes where a rug- 
ged microphone is required which will 
not ee boomy when worked close; (8) 
in sportcasting where a light rugged 
microphone is required; (9) in out-of- 
remotes of all kinds where the 
microphone will be subjected to weath- 
es; (1) for 1 news events where small 
(11) 
on interview programs sive a ae 
weight microphone facilitates quick and 
easy handling. 

The RCA 77-D high-fidelity micro- 
phone provides a choice of directional 
pattern in AM, FM, and TV studios. 
As a bidirectional microphone, it can be 
in place of the 44-BX with some 
high frequency response. As a 
unidirection microphone, the 77-D may 
be used to advantage in the following 
applications: (1) on general programs 
and studio announcements; (2) on tele- 
vision booms—the required amount of 
microphone movement is reduced, the 
pick-up of unwanted sound back of the 
m nicrophone i is reduced, and the working 
microphone is increased ; 

desirable to cover a 


where 
phone; (6) 


door 


used 


loss of 


stance to the r 


G3) where it is 


THIS HAS AN 


vesting a 
bearing © 


future # 


Elimination of wasteful friction is a constant battle con- 


fronting Industry. Out on the job.. 
engineering role .. . 
problem. 


In the past, Industry has learned to rely upon SSiSF for 
practical solutions to anti-friction bearing problems. 


In the future — more than ever before — engineers can | 
* for the finest in bearings, plus help in putting 


7334 


look to 
the ze eased in the right place. 


SKF INDUSTRIES, 
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large area with a single microphone; 
(4) where studio acoustics are. more 
live than optimum; (5) where it is de- 
sirable to eliminate audience noise origi- 
nating behind the microphone; (6) 
where the directional pattern permits 
orientation to eliminate undesirable re- 
flections; (7) where the announcer 
must work close to the microphone; 
(8) on general programs and announc- 
ing in remote locations; (9) for plays, 
stage presentations, banquets, news 
events where it is desirable to reduce 
the pick-up of sound behind the micro- 
phone; (10) where the directional prop- 
erties will help to reduce the effects of 
an overly reverberant location. As a 
non-directional microphone, the follow- 
ing applications are suggested: (1) for 
announcing in studios and _ remotes 
where the announced must work close 
to the microphone; (2) on out-of-door 
programs where the microphone need 
only be protected against rain. The 
77-D is extremely versatile, and experi- 
ence has shown that its characteristics 
may be adjusted to cover almost any 
pick-up condition. 

The M1-6206-G offers outstanding 
performance as a public address micro- 
phone. Its relatively wide frequency re- 
sponse, high sensitivity, and attractive 
appearance also readly adapt it for use 
as a “‘talk-back” microphone in broad- 


cast studios. It is well suited to the re- 
quirements of a program director’s mic- 
rophone, or it may be used for emer- 
gency announcements. 


The MI-6204-C microphone is of 
new design, as compared with other 
RCA varacoustics which it resembles. 
A slide adjustment which changes the 
physical characteristics of the labyrinth 
permits a choice of nondirectional, bi- 
directional, or unidirectional operation. 
In addition, three variations between 
the unidirectional and bidirectional pat- 
tern may be obtained. The varacoustic 
microphone is suitable for public address 
use under high reverberatory conditions 
and for stage pick-ups where auditorium 
noises are to be kept to a minimum. As 
an economy microphone it may also be 
used for similar broadcast applications 
when shock mounting is not required. 


The main “trunk” of microphone de- 


velopment already has been explored. 
There are many branches, however, 
which have not figured extensively in 
broadcast applications. True, progress 
has not always been direct but there 
have been surprisingly few  retrogres- 
sions. The objective of microphone de- 
sign has always been to meet the 
conditions established by usage. So far 
there has been a satisfactory solution 
for every problem presented. 


. irrespective of your 
you'll be coming to grips with this 


INC., Philadelphia 32, Pa. — 
manufacturers of S0S and HESS-BRIGHT bearings. 


aK: 


BALL AND ROLLER BEARINGS’ 


at low cost. 


Write Today 
for Literature 


45 Lanesville Terrace 
Forest Hills 
Boston 31, Mass. 


THE WORLD'S MOST COMPLETE LINE OF 


PURE WATER STILLS 


Barnstead Laboratory and 
Industrial Water Stills 
| produce water of unvary- 
ing consistency and un- 
matched purity. Easy to 
operate, easy to clean, 
they provide pure water 
The proven 
standard of the scientific 
and industrial world, Barn- 
stead offers over 100 sizes 
and models to meet any 
pure water requirements. 


STILL & STERILIZER CO. 
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As you look toward your future employment, 
you'll have many questions to consider. We 
believe we can give you some interesting facts 
which may help you find the answers. 

We'd like to tell you about the electrical 
industry and where it’s going. More specifi- 
cally, we'd like to tell you about Square D 
and what we have to offer. 
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GEORGIA TECH, ILLINOIS, IOWA STATE, 
MICHIGAN, OHIO STATE, PENN STATE, PUR- 
DUE, TEXAS A & M, WISCONSIN—for years, 
Square D has been looking to these great 
schools for its engineering talent. Electrical, 
mechanical, industrial and general engineers 
—all make up the Square D team. It’s a strong 
team —one we think you'd like to be a part of. 


Square D Company, Dept. sa 
6060 Rivard Street, Detroit 17 Michigan 
, 


Copy of 
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RICHARDSON ... 
(Continued from page 33) 

“The new architecture should: reflect 
the appropriate use of material and 
structural method. It should fuse the 
basic concept of scheme with the state- 
ment of building purpose. It should in- 
corruptibly attempt to reduce the com- 
plex building formulas to simplest 
terms.” 

“Tt will serve the basic shelter needs 
for man’s biological, emotional, and 
constructive functions, but at the same 
time it must recognize the inevitably 
changing needs within the shelter. It 
will recognize that man and nature will 
remain constant but all other factors 
are variable.” 

“The new architecture must be beau- 
tiful. It will complement nature, man, 
and the artificial environment. And 
this beauty will not come in the false 
traditional emotional concept of beauty 
incurred by erroneous concepts of style 
and the quest for spurious prestige. It 
will be a beauty of order, a natural 
beauty with every element in its proper 
place, properly related to every other 
element and the whole assemblage, 
which is an integrated complement ex- 
pressing the fundamental idea and pur- 
pose of the structure.” 

“In short, the new architecture will 
be a natural manifestation of demands 


and intelligent answers to those 
demands.” 

‘As man constantly attempts through 
science to answer the riddles of nature, 


PROF. RICHARDSON 


so will architecture attempt to find na- 
ture’s principles of structure and orderly 
beauty. In so doing he will create an 
exciting new world in which to live.” 

While in school, Richardson was 
awarded several prizes and awards 
among which were the Spiering Prize 
(National Junior Prize) and First 


enced slide rule manufacturer. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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@ There’s a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature “built in’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 


Kee 


Drafting, 
Reproduction and 
Surveying Equipment 


and Materials, 
Slide Rules, 
Measuring Tapes. 


Award—Ryerson Traveling Scholarship 
competition. He was also elected to 
Scarab architectural fraternity and Tau 
Beta Pi. After school he won the Chi- 
cago Tribune competition (3 years) 
and National Mention in NAHB house 
competition, 1950. 

Professor Richardson, who is mar- 
ried and has three children, has visited 
during his work and study, England, 
France, Italy, French Morocco, Al- 
geria, Tunisia, Egypt, Palestine, Cor- 
sica, Denmark, Sweden, and Holland. 
the Tech salutes Professor Ambrose 
M. Richardson for his work in the past, 
and wishes him the best of luck in his 
future endeavors in the field of 
architecture. 


CITY OF TOMORROW ... 
(Continued from page 38) 

Life under a dome would eventually 
result, as a matter of course, in some- 
thing entirely different in the way of 
houses, Richardson believes. Without 
rain or snow or even a heavy dew, we 
would have no need of roofs. The only 
reason for walls would be for privacy. 

“That’s the trend in architecture any- 
way, Richardson points out. ‘‘Build- 
ings must adjust themselves to their 
uses. Hospitals and schools built 25 
years ago are already obsolete. Take 
schools, for example. Their design was 
based around the idea of the class room 
where students sit in rows of desks and 
face a teacher. But with audio-educa- 
tion, and TV education coming along, 
there is no more reason for the school 
to follow the same pattern than there 
was for the first automobiles to follow 
the pattern of the buggy. The same is 
true of the home.” 

Of course there are some. problems 
which haven’t been solved yet, Richard- 
son is quick to admit. Problems such 
as how to de-ice the dome in case it 
freezes, and what to do about snow 
piling up. 

Right now, Richardson is seeking 
someone to finance his experiments. He 
is thinking of appealing to the plastic 
manufacturers, and he may invite the 
American and National Baseball 
Leagues to get in. Because he plans to 
start out with small domes that would 
cover, say, a baseball park, and he 
points out that it wouldn’t take many 
rained-out Sunday games to pay for a 
$100,000 dome. Further, they could 
play ball the year around if they 
wanted to. 

Richardson and his students will 
conduct their first experiments on the 
campus, with a dome that will cover 
about an acre. From that they can 
learn a lot about the problems to be 
overcome. They will go on to bigger 
and better domes, and who knows, 
some day you may live under one. Your 
grandfather laughed at Edison. 
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What Can 


Phillips Offer 
the 
Technical 


Graduate? 


Of the more than 22,000 employ- 
ees of Phillips Petroleum Com- 
pany, 2200 are technical graduates 
... chemists, physicists, geologists, 
and virtually every classification 
of engineering specialist. 


So versatile is petroleum as a 
raw material, and so complex are 
the processes whereby it is brought 
from the ground and converted 
into finished products, that its 
utilization requires technical men 
of the very highest competence in 
research, exploration, production, 
refining, chemical manufacturing, 
and transportation. To the tal- 
ented technical graduate Phillips 
offers a chance for on-the-job train- 
ing, and assignments of responsi- 
bility and importance. 


Phillips has been and still is pri- 
marily a producer of motor fuels 
and lubricants. But today’s rapid 
expansion in new fields of petro- 
chemicals and high polymers offers 
unique opportunities for ambitious 
engineers and chemists. 


We invite qualified men to write 
to our Employee Relations De- 
partment for information about 
opportunities with our company. 


PHILLIPS 
PETROLEUM 
COMPANY 


Phillips Chemical Company, 
a Subsidiary 


Bartlesville, Oklahoma 
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KORNACKER ... 
(Continued from page 32) 

of the floor and the top of the ceiling 
below it, forming a plenum chamber, 
through which the heat is emitted. The 
structural steel used weighs 11.2 pounds 
per square foot, which is very light 
compared to ordinary structural steel 
which varies from 20-25 pounds per 
square foot. The use of this special 
steel and fireproof vermiculite plaster 
for the walls, reduces greatly the weight 
of the entire structure. 

Working with the architectural firm 
of Keck and Keck, Mr. Kornacker de- 
signed the Prairie Courts at 26th and 
Prairie, for the Chicago Housing Au- 
thority. They are composed of one 14- 
story building, and three 7-story build- 
ings. No bricks are used in the construc- 
tion except along the windows. Walls of 
the buildings are of exposed concrete 
and flat slab construction. The 14 story 
building involved special wind-bracing 
problems, which were solved by reduc- 
ing the thickness of the concrete slab 
floors, as the height of the building in- 
creased. The structure is of reinforced 
concrete with clear glass between col- 
umns. Borings made before construc- 
tion showed that a high compressible 
layer of peaty clay was present in the 
sub-strata, making it necessarry to drive 
tremendous piles, each capable of a 


capacity of 50 tons, down to bed rock. 
Occurrence of peaty clay in Chicago is 
caused by many underground springs, 
which are a product of Ice Age, and 
make construction of tall buildings very 
difficult. 

Another CHA project Mr. Korn- 
acker designed is the Harrison Courts, 
at Harrison and Francisco, on which 
he worked with PACE Associates. 

Another engineering feat accomplished 
by Mr. Kornacker was the construc- 
tion of the Lunt-Lake Apartments, the 
tallest, reinforced brick buildings in the 
world. The sister apartments to Lunt- 
Lake are the Winchester-Hood Garden 
Apartments, which are of the same con- 
struction, but not as tall. Structures of 
reinforced concrete seem to be the com- 
ing trend in apartment construction. 

A building recently erected with the 
help of Mr. Kornacker is the College ot 
Dentistry and Pharmacy located at the 
University of Illinois Medical Center in 
Chicago. It is a 6 story structure hous- 
ing laboratories, clinic rooms, a huge 
auditorium, and lecture halls. An im- 
portant structural feature are the 56 
foot long clear spans for construction 
of labs without interferring beams or 
supporting columns. The top structure 
is strengthened with 200 foot trusses. 
Welded vierendeel trusses in the roof 
and attic floor add to the supporting 


strength. The outside of the buildings 
is finished in brick with modern func- 
tional design. 

One of the first of the really, mod- 
ern partments to be built in Chicago is 
the Promontory Apartments at 5530 
South Shore Drive. Built in 1947, it 
was the first tall apartment building to 
be erected since the 1930’s. This impres- 
sive structure, designed by Mr. Korn- 
acker is composed of reinforced concrete 
with 21 stories. The cement used in 
the structure is of air-entraining type 
to improve durability in exposed con- 
crete. The building has radiant heating 
with pan-joist construction in the ceil- 
ings. This building was the first of its 
type to be worked by Mies van der 


Rohe. 


A drunk was leaning against a build- 
ing. A cop growled, “Move on, move 
on. What do you think your’e doing— 
holding up that building?” 

The drunk staggered away and the 
building fell down on the cop. 


* * 


An infant was awakened from a 
peaceful slumber in a hospital. Looking 
down at his raiment, he yelled over to 
the occupant of the next crib: 

“Did you spill water on my diapers?” 

“Naw.” 


“Humm. Musta been an inside job.” 


The wonders of the ocean's fl00r are duplicated in 
two giant tanks at Marine Studios, at Marineland, Fla. More than 
30,000 live undersea specimens are presented in their natural setting, | 1% 
and into these tanks are pumped more than 7,000,000 gallons of sea 


water per day. 


Okolite-Okoprene cable was selected as the most reliable means of 
supplying power to the motors which pump this water. Power is 
taken from a 2300-volt circuit and stepped down to 220-110 volts, 


for motors ranging from l¥; to 30 h.p. 


The corrosive influence of salt water and salt air has virtually no 
effect on the tough Okoprene sheath which protects Okolite-Okoprene 


cable. 
@®e@e 


Tough jobs are the true test of electri- | 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


Sr 
MI * . * 
mre insulated wires and cables | 
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INTERNAL 
TRI-POINT MICROMETER 


A new contribution to accuracy 


and production from Brown & Sharpe; for 
measuring bores or holes directly — without 
masters, reads like a conventional micrometer. 
Eliminates many expensive plugs and setting 
rings. Sixteen sizes to measure from .275” 
to 4.000”. Extensions are available to facili- 
tate measuring deep holes. Write for illus- 
trated Bulletin. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S.A. 


BROWN.& SHARPE [28 
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What 
Are They? 


[es] Thrust bearings 


[| Clutch disks 
Grinding 

LI wheels 

L] 


Ceramic 
insulators 


The correct answer is grinding 
wheels, shown as they emerge from 
the electric kiln. 


Not ordinary grinding wheels, 
however. They are Norton New- 
Process Wheels — made by modern, 
streamlined, precision methods de- 
veloped by Norton engineers. 


A Big Step Forward 


This new process involves ad- 
vanced equipment, new manufactur- 
ing techniques, and close quality 
control during every step of grinding 
wheel production. As a_ result, 
Norton New-Process Wheels are pro- 
duced to a degree of structural uni- 
formity never before possible. 


This increased uniformity means 
extra assurance of consistent grind- 
ing action throughout each wheel 
and from wheel to wheel. Which, in 
turn, means more evenly wearing, 
longer lasting wheels — together 
with more cutting action per wheel 
and per dollar. 


In addition, the built-in balance 
of Norton New-Process Wheels cuts 
down vibration and enables them to 
hug the work more closely, assuring 
smoother, better grinding perform- 
ance. 

A wide range of wheels employing 
both ALUNDUM* (aluminum oxide) 
and CRYSTOLON* (silicon carbide) 
abrasives are made by thenewprocess. 


Looking Ahead With Norton 


Geared to industry’s constantly 
expanding needs, Norton Company 
serves every manufacturing field by 
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“making better products to make 
other products better.”” Young men 
planning technical careers are in- 
vited to consider the established 
leadership and far-ranging scope of 
the Norton world-wide organization. 


Send For 
Additional 
New-Process 
Facts 


Recent Norton litera- 
ture gives further de- 
tails on this important 
advancement in grind- 
ing wheel manufacture 
and performance. Write for your free copy. 


John J. Amero, M. S., Cer. Eng., North Carolina 
State '38, checks duplication of grinding wheel 
grade with the aid of an oscillograph. John has 
been working on the development of Norton ‘New 
Process” wheels. 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


RNORTON 


TRADE MARK REG, U.S. PAT. OFF. 


dalaking better products to make other products better 


ABRASIVES Me GRINDING WHEELS oustones gS? nanasive PAPER & sone 
a8 


F NON-SLIP FLOORING 


BORON CARBIDE PRODUCTS 
4 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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ILLIN] ARCHITECTS... 


(Continued from page 30) 
ability to provide more diverse and more 
specialized facilities. Then, too, such 
critics overlook the fact that a growing 
nation demands an expanding profes- 
sion, which in turn requires the training 
of enough personnel to supply the es- 
sential services it needs. The solution 
consists, therefore, not in reducing all 
schools to comfortable intimacy, but in 
assuring an optimal quantity and quality 
of instruction. It is apparent that the 
people of Illinois require, for their own 
physical well-being and for the educa- 
tion of those of their youths who re- 
spond to the challenge of architecture, a 
professional school of architecture whose 
size and excellence is commensurate 
with their need and destiny. This is the 
only proper goal towards which the 
Department of Architecture of the 
University of Illinois should strive. 


Voter: “Why, I wouldn’t vote for 
you if you were St. Peter himself.” 

Candidate: “If I were St. Peter, you 
couldn’t vote for me—you wouldn't be 
in my district.” 

She: “Only a mother 
face like yours.”’ 

He: “I’m about to inherit a fortune.” 

She: “I’m about to become a 
mother.” 


could love a 


THE DRY LAB... 

(Continued from page 30) 
power, all still remain to be perfected. 
Each new invention opens another field 
of study. 

The vast, almost untapped resources 
of Siberia, China and Korea are a chal- 
lenge to the mining engineer. South 
America not only has many undeveloped 
resources for mining, but cries for de- 
velopment of all types of communica- 
tion. The condition of world commerce 
is in proportion to the use made of re- 
sources and the United States is being 
depended upon to supply not only the 
capital needed but also the men who 
have the skill and knowledge so vital 
to success in handling the situation. 

Reconstruction of wartime devasta- 
tion demands engineers of all kinds. 
Manufacturing is necessarily increasing 
constantly. New industries must be de- 
vised in some cases to save battered 
countries from disaster. All this means 
new demands on engineering not only 
for an increase in engineers but also 
an output of new ideas which must 
constantly be improved. 

At once the oldest and the youngest 
profession, engineering is limited only 
by the laws of nature on which research 
is constantly being done, unceasingly 
disclosing new realms of work for the 
originality and imagination of the en- 
gineer. 


A farmer and a professor were shar- 
ing a seat on a train. It was getting 
lonesome so the farmer started a con- 
versation and they soon became a 
friendly pair. 

“Let’s have a game of riddles to pass 
the time,” said the professor. “If I have 
a riddle that you can’t guess you give 
me one dollar or vice versa.” 

“All right,” replied the farmer, “but 
since you are better educated than I 
am, do you mind if I only give you 
fifty cents?” 


“OK,” replied the professor, “You 
go first.” 
“Well, what animal has three legs 


walking and two legs flying?” 

“T don’t know. Here’s your dollar. 
What's the answer?” 

“T don’t know either. Here’s 
fifty cents,’ replied the farmer. 


your 


Crossword Answer 


BF IL JE MI INI! FTE [LJ 
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Another COMMUNITY REFRIGERATION CENTER 
Developed with Frick Refrigeration 


In 1927 the Carthage (Missouri) Ice & Cold 
Storage Company was operating a 30-ton ice 


tank. 


ditioned. 


Entrance to Quick-freezers 


tion. 


Some of the Ten Frick Ammonia Com- 
pressors at the Carthage Plant 
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Today the modernized plant makes 110 tons 
of ice per day; has a dozen city and country 
© routes, ices railway cars and trucks; rents 2,800 
: lockers; freezes up to 200,000 pounds of eggs, 
poultry, strawberries, boysenberries, and packing 
house products daily; operates 600,000 cubic | 
feet of freezers and coolers. The office is air con- 


All the cooling loads are carried by ten large 
Frick refrigerating machines. 

Another example of a pros- 
COMMUNITY RE- 
FRIGERATION CENTER de- 
veloped with Frick Refrigera- 


perous 


The Frick Graduate Train- 
ing Course in Refrigeration 
and Air Conditioning, oper- 
ated over 30 years, offers a 
career in a growing Eanes: 


‘Also Builders of Power Farming aad Sewnaill Machinery 


below. 


Save 25% 


by having the monthly Technograph 
mailed to your home. 


The cost to you is only 75c for 4 issues 
(Feb. through May) or $1.50 for 8 issues 
(Feb. through May and Oct. through Jan.) 


All you need do is clip and mail the coupon 


Please enter my subscription for: 


L] 4 issues for 75c 
[] 8 issues for $1.50 
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What's Happening at CRUCIBLE 


about stainless curtain walls 


Modern construction methods have changed walls from the 
self-supporting type to a mere covering which does not sup- 
port its own weight for more than one or two stories. Hence 
the definition of “curtain wall”:—the facing or enclosure of 
the structural steel frame. This frame supports the entire 
weight of modern buildings. 

The need has existed for a covering that would not only 
clothe the building, but be lightweight, economical and 
space saving. Because these requirements are more than ade- 
quately mei with stainless steel curtain wall construction, 
this method is becoming increasingly popular with cost and 
space conscious owners, builders and architects. 


the 
CRUCIBLE 


“sandwich” 


Stainless steel sheet facing |---| 


2" concrete 
6"x 


#10 go. wire mesh 


e 


2"cellular glass insulation 


Ya" #18 g0. expanded metal channel Sig tiene 
the CRUCIBLE “sandwich” —only 6” thick 


(can be less) 
Crucible stainless steel curtain wall panels are in the 
form of 6-inch thick “sandwiches”. The facing consists of 
flanged, light-gauge stainless steel sheets with a factory, 
or site-fabricated, sandwich consisting of cellular glass 


CRUCIBLE 
steelmaking 


52 yoars of 


Midland Works, Midland, Pa. . 
National Drawn Works, East Liverpool, Ohio * 


FEBRUARY, 1953 


Spaulding Wcrks, Harrison, N. J. 
Sanderson-Halcomb Works, Syracuse, N.Y. ¢ 


insulation between two layers of concrete with connect- 
ing reinforcing. Crucible 18-8 stainless as the outside face 
offers excellent resistance to weather and fire while pro- 
viding eternal beauty with a minimum of maintenance; 
the inside face can be finished or painted to suit the re- 
quirements of modern building interiors. Since 18-8 is 
restricted in use, a good substitute material,- type 430 
stainless, now government decontrolled, offers the same 
benefits as 18-8 stainless. 


moisture penetration 


The unique characteristics of the cellular glass insulation 
stop moisture vapor migration from one face of the 
panel to the other. The cellular insulation properly de- 
signed and installed assures that condensation will not 
take place anywhere within the sandwich. 


insulation 


Although less than half as thick as the usual wall con- 
struction, this Crucible stainless steel panel construction 
has more than twice the insulating value. The “U” value 
(overall thermal conductivity) is approximately 0.15 


BTU Hr./Sq.Ft./°F. 
fire resistance 


The Crucible sandwich met the requirements of a 
standard 4-hour fire test conducted in the testing 
laboratories of the National Bureau of Standards. 
This meets all old building codes and is double, or 
better, the requirements of modern enlightened 
building codes. 


erection and fabrication 


Since a building frame is not precision built, the 
attachment of the panel walls to the-frame is done 
with fastening devices that provide nezessary 3- 
dimensional adjustment. Panels can be made at the 
building site, and a 24-hour casting-to-fastening 
cycle is possible. 

technical service available 

Though the use of some stainless steel is now re- 
stricted, Crucible metallurgists and development 
personnel are continuing to investigate improved 
methods of curtain wall and other construction so 
that better buildings can be built when stainless 
is more freely available. For more informaticn 
write: CRUCIBLE STEEL COMPANY OF AMe_RICA, Gen- 
eral Sales and Operating Offices, Oliver Building, 
Pittsburgh, Penna. 


first name in special purpose steels 


Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 
Trent Tube Compeny, East Troy, Wisconsin 
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allocation 


ARCHITECTURAL HISTORY ... in an increased 
(Continued from page 42) these periods. 
petitive jungle existence. These and 
other aspects of nineteenth and twen- 
tieth century architecture have resulted 


The north cell block of the Illinois State Penitentiary, an example of maxi- 
mum security institutional design that possesses confining strength, yet 
is pleasing to view. (Photo by Herbert George Studio) 


of time to 


As classes range from forty to ninety 
in size, the illustrated lecture method 
is used. Most of the slides shown on. the 


Through this spur gear box, a record- 
breaking speedboat, SLO-MO-SHUN, set a 
world’s straightaway record of 160.3 mph 
for a mile. Although the straightaway runs 
were made with a damaged drive shaft, the 
3 to 1 step-up ratio in the gear box turned 
the output (propeller) shaft 11,100 r.p.m. 
The tandem duplex bearing took a thrust 
load of 4600 pounds. 5 Fafnir Super-Pre- 
cision Ball Bearings are used in the gear 
box ... another indication that the use of 
Fafnir Bearings is not limited to one or two 
industries but is industry-wide. The Fafnir 
Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


ox. 
MOST COMPLETE cS) LINE IN AMERICA 
Ts 
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screen are in black and white, although 
colored slides are being added or sub- 
stituted as rapidly as good ones become 
available and acquisition funds permit. 
The slide collection of the Ricker li- 
brary includes art and architecture and 
now numbers about 27,000. The photo- 
graphic collection is almost as large. 

In the final course in History of 
Architecture, the students are required 
to follow independent research on some 
topic of their own choosing and write 


A bank and office building com- 


bined, the Philadelphia Savings 
Fund Society building. The form of 
the structure was in a large degree 
determined by the needs of those 
using the building. 


an extensive illustrated report. These 
are known as the Ricker Reports, in 
honor of Dr. Nathan Clifford Ricker, 
the first Head of the Department of 
Architecture at the University of IIli- 
nois. Recent titles among the Ricker 
Reports include: “A Study in Space 
Composition” (F. L. Wright and Le 
(Continued on Page 63) 
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860 LAKE SHORE... 
(Continued from page 19) 


and bath. However, I do not think that 
the floor plans of these apartments are 
the most ideal that could have been 
used. In all cases, there is either a bath 
or the kitchen immediately next to the 
entrance. This is a situation that could 
have been avoided, and I believe should 
have been. 

The atmosphere and open feeling of 
the apartments is very good, and the 
success of this is attested to by the fact 
that almost everyone would like to live 
in 860 if they had the chance. 

The stirring facts about 860 is that 
it was-built for a very sober price. PACE 
Associates, who were collaborators in 
design and construction, report the con- 
struction cost per sq. foot at $10.38. 
They point out that this is 5 to 10% 
below most conventional apartment 
house costs in Chicago. The total con- 
struction cost was $4,404,000 and this 
included a swollen sum of $430,000 
for very difficult foundation work, and 
$87,000 for drapes and their hardware. 
The same material, a blend of orlon 
and acetate, was hung in all apartments, 
with a second curtain track provided 
inside the first for the owner’s indi- 
vidual hangings if they want them. 

In this, the first use of “a tower of 
glass’ for living, the expected number 
of wrinkles have had to be ironed out 
in occupancy. Most of the criticism of 
the apartments, however, has come from 
people who do not live in them, a not 
unprecedented pattern in the short but 
acriminious history of Modern Archi- 
tecture. 

Apartments in 860 have proven to be 
remarkably good buys. Originally the 
three-and-a-half-room co-ops sold for 
$6,500, and the six-room units for $12,- 
000. But their resale price today, only 
a year after the project was occupied 
is, by attested sales, $11,000 for the 
small apartments and $21,000 for the 
large. The north tower of three-and-a- 
half-room apartments actually contains 
19 six-room units—doubles which were 
thrown togther by people who could not 
obtain the six-room apartments they 
wanted. 

The overall success of 860 is the suc- 
cess of a new conception of design by 
Mies van der Rohe, and a new prece- 
dent in engineering skill by PACE As- 
sociates. It is a proven financial success 
to its backer, it is popularly an aesthetic 
success, and last, and most important, 
it is a functional success. 


“Whenever I get down in_ the 
dumps,” said the first girl, “I always 
buy a new hat.” 

“Oh, so that explains it,” said the 
other, sweetly. “I’ve often wondered 
where you got them.” 
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ARCHITECTURAL HISTORY .. . 
(Continued from page 60) 


Corbusier), “The Globe Play House,” 
“The Arkansas ‘Territorial Capitol,” 
“Two Planned Towns: Riverside and 
Zion, Illinois,” “The Modern Indus- 
trial Village of Kohler, Wisconsin,’ and 
“The Merveille of Mont San Michel.” 

‘Three prizes are awarded in this com- 
petition by the local chapter of Alpha 
Rho Chi. These take the form of a 
Gold Key which uses as the central part 
of its design an exact replica of an an- 
cient Mycenaean sculptured seal dated 
prior to 1450 B.C, 

For a number of years, Mr. Robert 
Allerton, the generous donor of Aller- 
ton Park, has made possible two travel- 
ing scholarships, known as the Allerton 
American Traveling Scholarships, for 
the study of Early American Architec- 
ture in New England. These have been 
awarded annually to two junior stu- 


dents in junior History of Architecture 
whose scholarship and promise of suc- 
cess have been outstanding. The scholar- 
ship holders follow a planned itinerary 
and submit a report on their travel and 
study. These reports frequently become 
works of art in themselves. Copies of 
the twenty Allerton Reports and of the 
winning Ricker Reports are shelved in 
the Ricker library. Recent winners of 
the Allerton Scvholarships were: Tom 
Klausmeyer and Al McHenry in 1950- 
51; John Messner and Tevis Freeman 
in 1951-52. Like previous scholarship 
holders, they returned from their sum- 
mers of historical exploration with a ma- 
turity of architectural judgment and a 
heightened enthusiasm for their chosen 
profession. 


She: “How would you-like to have 
mother for lunch?” 

He: “No thanks, my digestion isn’t 
what it used to be.” 


A desailed view of the construction of exterior walls and window divi- 
sions of 860 Lake Shore Drive. 
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gazing at the blank wall before him, 
then remarked bitterly; “Just my luck, 
second day out, and I’ve cut my bloom- 
ing head off.” 
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TECHNOCRACKS 


Returning to the 


ro 


king stage, 
gh the 
the 


ow,” called 
through the 
to the um- 


> you missed my class 


= = = 


do. I got a 


missionary 


taste 


was 


4 
x 
ia 
5 
nm 


The lunatic who, after a very exemp- 
lary record of sanity was discharged 
from the asylum, was returned home, 
and on the following morning decided 
to shave as every man does. He nailed 
the mirror to the wall, stood before it, 
lathered his face, proceeded to shave; 
at this moment the nail slipped and 
the mirror fell to the floor. He stood 


I think that I 


= 


* = 


shall never see 


A girl refuse a meal that’s free; 
A girl with hungry eyes not fixed 
Upon. the drink that’s being mixed ; 
A girl who doesn’t like to wear 
A lot of junk.to match her hair; 
But girls are loved by guys like me 
"Cause I don’t like to kiss a tree. 


= 


*= = 


“Doing anything Saturday night?” 


“Nope.” 


“Could I use your soap?” 


= 


* = 


She: “I don’t like that sailor, he sings 
too many dirty songs.” 

He: “Does he sing them to you?” 

She: “No, he whistles them.” 


= 


= = 


A university is an institution which 


has 


room for 2,000 


in its classrooms 


and 50,000 in its stadium. 


* 


= © 


First drunk: “Shay, know what time 


it is?” 


Second: “Yeah.” 
First: ‘““Thankish.” 


ACEOSS 


1. Inventor of the 
“valve detector’ 
used in radio 


Simpieton 
British river 
Go within 
15. Sphere 
Electricity, a 
convenient form 
of this 
18. Extreme con- 
servative 
19. Ogd musical note 
Lubricates 
Not allowing 
current to flow, 
as 2 switch 
Inspires with 
reverential fear 
Gelatin from 
seaweed 
. Elder: abbr. 
27. Drilling tsol 
29. Furnace food 
Spanish river 
Consumes 
English experi- 
menter with the 
action of light 
Early form of 
electric battery 


Guided 

cee — being 

id 51. Chief; most im- 
portant 


Crossword Puzzle 


. Peel 


11. Type of electric 
cell 


12. Discoverer of 


“eddy currents” 
. Wharf 
17. 19th century 


. Large bundle 


. American artist 
and telegraph 


33. 
35. Elevator cage 
36. 
38. 


writer on mag- 
netism, etc. 


inventor 
Common flux 


scientific re- 52. Hold back 
search” 53. Proponent of the 
37. Transformer: electromagnetic 
abbr. theory of light 
38. Ship’s second in DOWN 
command 1. Armed strong- 
33. Not insulated, hold 
as wire 2. Tennis stroke 
49. Center of a 3. Overhead rail- 
solenoid : Toad: colloq. 
41. Support for 4. Objects of 
overhead wires adoration 
42. Ten milli : 5. Information 
abbr. 6. Turn to the 
43. Danish scientist, right 


devised our pres- 7. Iron: chem. 
ent idea of symbol 
atomic structure 8. Bury 
45. Blade of 2 plow 9. Famous English 
47. Garden tool school 
42. Expunge 10. Ancient British 
50. Epoch sea-god 


20. Is indebted to for soldering 


25. Storage place 


for fodder 


ing a circuit 
from _ overloads 


30. Popular oriental 


(Answer on Page 56) 


22. um 40. Informal talk 
23. Old ; 41. Best grade of 
24. Uncle’s wife rubber 


. Solenoid 


Foundation for 


26. Discoverer of a dynamo 
X-rays 44. andinavian 

28. Consumer coin 

29. Device protect- 46. Sewed edge of 


a garment 


. Diminutive of 


Henry 


food 49. Expression of 
32. Dislikes vio- hesitation 
lently 51. The one speaking 
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